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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD 

 
 
 
BRIGGS & STRATTON CORPORATION 
 
   Opposer, 
vs.  
 
HONDA GIKEN KOGYO KABUSHIKI KAISHA, 
 
   Applicant. 
 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
 
Opposition No. 91200832 (Parent) 
 

 
KOHLER CO. 
 
   Opposer, 
vs.  
 
HONDA GIKEN KOGYO KABUSHIKI KAISHA, 
 
   Applicant. 
 

) 
)
)
)
)
)
)
)
)
) 

 
 
 
Opposition No. 91200146 

 
United States Patent and Trademark Office 
Trademark Trial and Appeal Board 
P.O. Box 1451 
Alexandria, Virginia 22313-1451 
 

 
STIPULATION FOR ADMISSION OF FOREIGN PUBLICATIONS AND 

APPLICATIONS 

 Opposers Briggs & Stratton Corporation (“Briggs”) and Kohler Co. (“Kohler”) 

(collectively, “Opposers”) and Applicant Honda Giken Kogyo Kabushiki Kaisha (“Honda”) 

(collectively, “Parties”), by and through their respective counsel of record, hereby stipulate and 

agree as follows: 
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 1.  On September 28, 2012, Opposers served the Expert Report of Professor John R. 

Reisel (“Reisel Report”) regarding the alleged functionality of the mark shown in Honda’s 

Application Serial No. 78/924,545 (the “Applied-For Mark”). 

 2.  The Reisel Report identified five Japanese utility model publications/applications and 

one Japanese patent application as allegedly having disclosed certain aspects of the Applied-For 

Mark: Japanese utility model publication/application Nos. S57-30407 (attached hereto as 

Exhibit A); S63-35160 (attached hereto as Exhibit B); S62-33961 (attached hereto as Exhibit 

C); S59-40536 (attached hereto as Exhibit D); S63-323441 (the “’344 Publication,” attached 

hereto as Exhibit E); and Japanese patent application No. 57-1702122 (the “’212 Patent,” 

attached hereto as Exhibit F). 

 3.  On April 4, 2012, Honda produced eight additional Japanese utility model 

publications/applications and patent applications: Japanese utility model publication/application 

Nos. S63-27046 (attached hereto as Exhibit G); S58-156124 (attached hereto as Exhibit H); 

S59-62263 (attached hereto as Exhibit I); S62-18699 (attached hereto as Exhibit J); H03-13535 

(attached hereto as Exhibit K); and S62-31640 (attached hereto as Exhibit L); and Japanese 

patent application Nos. S63-46266 (attached hereto as Exhibit M);  and S62-126264 (attached 

hereto as Exhibit N). 

 4.  On June 1, 2012, Briggs served Honda with a Notice of Taking Deposition of Honda 

pursuant to Fed. R. Civ. P. 30(b)(6) that included a deposition topic covering “Utility patents that 

disclose the utilitarian advantages of the configuration described and shown in the ‘545 

Application.” 
                     
1 The ’344 Publication was attached to Opposers’ Motion for Summary Judgment (Dkt. No. 48) 
as Exhibit 14 to the Daugherty Declaration.   
2 The ’212 Application was attached to Opposers’ Motion for Summary Judgment (Dkt. No. 48) 
as Exhibit 13 to the Daugherty Declaration.   
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 5.  On or about October 25, 2012, the Parties agreed that Briggs would withdraw its 

aforementioned deposition topic related to utility patents and Opposers would not otherwise seek to 

take such a deposition of Honda.  In return, Honda agreed to stipulate to the admissibility and 

authenticity of certain Japanese utility models, patents, and file histories related to the Applied-For 

Mark. 

 WHEREAS Opposers seek to introduce the foreign patent applications and utility model 

publications/applications attached to this Stipulation as evidence to these proceedings;  

 WHEREAS Honda agrees that the foreign patent applications and utility model 

publications/applications attached to this Stipulation are authentic copies; and 

 WHEREAS Honda agrees that the foreign patent applications and utility model 

publications/applications attached to this Stipulation are admissible as evidence.  However, Honda 

reserves its right to dispute the applicability of foreign patent and utility model documents to a U.S. 

trademark proceeding, the relevance of this evidence to the Appled-for Mark, and what weight, if 

any, should be given to this evidence at trial.    

 BASED UPON THE FOREGOING, IT IS HEREBY STIPULATED that EXHIBITS A-N 

attached hereto are authentic copies of foreign patent applications and utility model 

publications/applications and may be introduced into evidence in these proceedings.   

 
 
Dated:  December 12, 2014    By:  /s/ Robert N. Phillips     
                                                     Robert N. Phillips 
       Seth B. Herring 
                                                                         Reed Smith LLP 
           101 Second Street     

   San Francisco, CA  94105 
 
       Attorneys for Opposer Briggs & Stratton  
       Corporation 
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Dated:  December 12, 2014      By:  /s/ Kenneth R. Nowakowski    
       Kenneth R. Nowakowski 
       Whyte Hirschboeck Dudek S.C. 
       535 East Wells Street, Suite 1900 
       Milwaukee, WI 53202 
 
       Attorneys for Opposer Kohler Co. 
 

  
Dated:  December 12, 2014 

         By:  /s/ Vinita Ferrera    
       Vinita Ferrera 
       John Regan 
       Wilmer Cutler Pickering Hale and Dorr LLP 
       60 State Street 
       Boston, MA 02109-1800 
 
       Attorneys for Applicant 
 

 IT IS SO ORDERED. 

 

Dated: __________, 2014 

             
       Cheryl S. Goodman 
       Interlocutory Attorney 
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CERTIFICATE OF SERVICE 
 

 I hereby certify that a true copy of the foregoing STIPULATION FOR ADMISSION 

OF FOREIGN PUBLICATIONS AND APPLICATIONS was served on the following 

counsel of record, by depositing same in the U.S. mail, first class postage prepaid, this 16th day 

of December, 2014: 

 
 Michael J. Bevilacqua 
 Silena Paik 
 Vinita Ferrera 
 Sarah Frazier 
 Shira Hoffman 
 Wilmer Cutler Pickering Hale and Dorr LLP 
 60 State Street 
 Boston, MA  02109-1800 
 Telephone (617) 526-6448 
 Facsimile: (617) 526-5000 
 
 Kenneth R. Nowakowski 
 Whyte Hirschboeck Dudek S.C. 
 555 E. Wells Street, Suite 1900 
 Milwaukee, Wisconsin  53202 
 Telephone: (414) 273-2100 
 Facsimile: (414) 223-5000 
 
       /s/ Deborah Kalahele    
       Deborah L. Kalahele  
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In an internal combustion engine having a casing 8 that surrounds an internal combustion 
engine housing 1 where the internal combustion engine housing is cooled by air that is 
sucked into the casing from the outside by means of a cooling fan 9 located inside the 
casing, a cooling air intake system that comprises an air-intake disk 12 that is attached to 
one end of a crankcase 3 of the engine 1 and that covers the air intake opening 11 open 
into the case 8, said air-intake disk 12 having a plurality of perforations 13, 13 the 
diameters of which gradually increase in a radial outward direction from the center of the 
disk. 
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Detailed Description of the Innovation 

The present innovation relates to a cooling air intake system of an air-cooled ubQW Fl 0 ENTI AL 
combustion engine. 

During operation of a conventional general-purpose internal combustion engine, pieces of 
grass, turf, or the like often penetrate into the engine casing and clog cooling air intake 
passages. This leads to overheating of the engine and adversely affects its operation. It 
was proposed to solve this problem by securing on one end of the crank shaft, near the air 
intake opening of the casing, an air intake disk that covers the air intake opening and to 
provide this disk with perforations through which the air could penetrate the casing. 
However, some problems occur when all these openings have the same diameter. In 
particular, if the diameters of the perforations are too large, although this allows delivery 
of a greater amount of cooling air into the case, a greater amount of debris penetrates the 
casing whereby the object of the improvement is not achieved. If, on the other hand, the 
diameters of the perforations are too small, the amount of debris that penetrates the 
casing is reduced, but since the perforation punching operation has a predetermined limit 
with regard to the pitch between the perforations formed in the disk, the total cross-
sectional area of the disk through which the air can be taken into the casing remains 
limited. Another problem is that a decrease in the diameter of the perforations increases 
resistance to the airflow into the casing. 

The present innovation is aimed at the solution of the problems of the prior art and 
provides a very simple air intake system for an air-cooled internal combustion engine. 

The innovation will be described with reference to one embodiment thereof and 
illustrated by the accompanying drawings, where reference nwneral 1 designates an air-
cooled internal combustion engine housing. The engine consists of a cylinder block 2 
with a crankcase 3 located below the cylinder block 2 and a cylinder head 4 located 
above the cylinder block 2. A piston 7 perfonns sliding motions in the cylinder of the 
cylinder block 2 via a connecting rod 6 that is connected to a crankshaft 5 rotatingly 
installed in the crankcase 3. 

The internal combustion engine 1 is surrounded, except one part thereof, with a casing 8, 
and a flywheel made integrally with a cooling fan 9 and a starter pulley 10 are secured on 
one end of the crankshaft 5 inside the casing 8. A part of the starter pulley 10 projects 
beyond the outlines of the casing through the air-intake opening 11 ofthe casing. An air 
intake disk 12 is fixed on the outer periphery of the starter pulley 10. The disk 12 covers 
the air-intake opening 11 ofthe casing. 

As shown in Fig. 2, the air intake disk 12 has a plurality of perforations 13, 13 ..... 
Diameters of the perforations 13, 13 gradually increase in the radial outward direction 
from the center ofthe air intake disk 12. Fonned between the outer peripheral edge of air-
intake disk 12 and the inner peripheral edge of the air-intake opening 11 is a profiled gap 
that forms a labyrinth packing 14. The front end face of the air intake disk 12 slightly 
projects beyond the outer surface of the casing 8. As will be described later, if grass, turf, 
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or the like penetrate the casing, it will be ｴｨｲｾｷｮ＠ outward by centrifugal forces ｾ＠ 6\q\¥.IDJ ｄｅｎＭｾ＠ JA·t ! 
out by the rotating disk 12 through the aforementioned labyrinth packing 14. u J v r 'l 

Installed above the cylinder head 4 in the internal combustion engine housing 1 is a heat 
screening plate 16 that forms a passage 15. A fuel tank 17 is installed on the top of the 
heat screening plate 16. A portion of the cooling air sucked into the casing 8 under the 
effect of the air cooling fan 9 flows through the passage 15 and is exhausted from the 
casing through the exhaust opening 18. 

The aforementioned heat screening plate 16 isolates the fuel tank 17 from the heat 
radiated by the internal combustion engine housing 1 and protects the fuel tank 17 from 
heating. · 

The system according to the above-described embodiment operates as follows. When the 
internal combustion engine is running and the crankshaft 5 rotates, the cooling fan 9 and 
the air intake disk 12 fixed on the crankshaft 5 rotate with the latter. Rotation of the fan 9 
draws the air from the outside into the casing 8 through the perforations 13, 13 .... The 
sucked air cools the internal combustion engine housing 1 and releases the air from the 
casing 8 to the atmosphere through a main exhaust port (not shown) and the 
aforementioned exhaust opening 18. 

Regarding the conditions at which the air is drawn into the casing 8 through the 
perforations 13, 13 ... of the disk 12, it should be noted that the force with which the 
cooling fan 9 draws the air into the casing has the maximum in the center of the fan and 
gradually decreases in the radial outward direction. On the other hand, the centrifugal 
force is the weakest in the center of rotation and increases in the radial outward direction. 
This means that while the air-intake force draws pieces of grass, turf, or the like into the 
casing 8 through the perforations 13, 13 ... ofthe air intake disk 12, the centrifugal force 
tries to expel the penetrated debris from the casing 8 blowing it out along the surface of 
the air intake disk 12. 

The innovators herein have skillfully utilized the relationship between the centrifugal 
force and the air-intake force developed by the fan 9 for reducing penetration of debris 
into the casing 8. More specifically, in the proposed construction diameters of 
perforations 13, 13 .... formed in the air-intake disk 12 gradually increases from the center 
in the radial outward direction, i.e., in the center of the fan 9 where the air-intake force is 
high, the perforations 13, 13 have smaller diameters and thus reduce penetration of the 
debris into the casing, while closer to the outer periphery of the fan 9 where the intake 
force is low and the centrifugal force is high the perforations have larger diameters and 
thus facilitate expelling of the debris out from the casing and increase the amount of air 
drawn into the casing. 1n other words, the amount of grass, turf, or other foreign particles 
that penetrate the casing 8 is reduced with simultaneous increase in the amount of air 
drawn into the casing. 

Provision of a labyrinth packing 14 between the inner periphery of the casing 8 and the 
outer periphery of the air-intake disk 12 also creates an obstacle for penetration of the 
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debris into the casing 8, and since the front end face of the of the air-intake disk 12 
projects beyond the outer surface of the casing 8, the labyrinth packing 14 and the front 
side of the casing 8 do not create obstacles on the way of the debris flying away from the 
casing 8. 

Thus, as it has been shown above, according to the present innovation, a rotating air-
intake disk 12 that is located in the casing 8 and covers the air-intake opening 11 has a 
plurality of perforations 13, 13 ..... In order to reduce the amount of debris that may 
penetrate the casing through the perforations that are located in the central part of the disk 
where the air-intake force is strong, the diameters of the perforations near the central part 
of the disk is small. On the other hand, in order to reduce the amount of the debris 
through the perforations near the perforations close to the periphery of the disk 12 where 
the air intake force is low but the centrifugal force that throws the debris away is strong, 
the last-mentioned perforations have greater diameters whereby the amount of the 
penetrating debris is minimized, while the amount of cooling air sucked into the casing is 
increased. The effect of such a construction consists of reducing amount of debris 
penetrating the casing and the like and simultaneous improving the engine cooling effect. 

In particular, since the diameter of perforations 13, 13 ... in the air-intake disk 12 
gradually increases from the center towards the periphery, this feature along compensates 
for the fact that the centrifugal force increases from the center of the disk 12 toward the 
periphery of the disk while the air intake force decreases in the same direction. As a 
result, by utilizing a single all'-int*e disk that has diameters of perforations gradually 
increasing from the center to the periphery, it becomes possible to increase the total air 
passage area of the openings 13, 13 and at the same time to restrict penetration of grass, 
turf, etc. into casing, which is unattainable with a conventional air-intake disk that has 
perforations of equal diameters. 

Bri3efDescription of the Drawings 

Fig. 1 ｾｳ＠ a side sectional ｾ･ｷ＠ ｯｾ＠ an ｩｮｾ･ｲｮ｡ｾ＠ ｣ｯｭ｢ｵｳｴｩｾｮ＠ engine equipped f}§ '*Ft@E N Tl A L 
accordmg to the present mnovation. F1g. 2 xs a front VIew of the engme. 

1 - internal combustion engine housing; 3 - crankcase; 5 - crankshaft; 8 - case; 9 -
cooling fan; 11 -air-intake opening;_12-air-intake disk; 13-perforations 
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A cooling device for an internal combustion engine, in which the lower portion of a 
fan cover attached to a lateral side of a crankcase is made flat, with a space used for 
compensating flattening-induced reduction in the volume of the air duct within the cover 
provided in the bottom portion under the above-mentioned fan cover. 

Detailed Description of the Innovation 
The present innovation relates to a cooling device for an internal combustion engine, 

in particular, to a general-purpose internal combustion engine with forced air cooling. 
As shown, for instance, in Figs. 1 and 2, in this type of internal combustion engine, 

an engine cooling fan 3 is provided integrally with a flywheel 2 mounted on a crankshaft 1 
and cooling air is channeled to a cylinder 6 by a fan cover 5 provided on a lateral side of a 
crankcase 4. Key 7 designates an inlet for cooling air. 

In such a case the fan cover 5 is typically formed in a scroll-like fashion, as shown in 
the figure, such that the air duct W between the periphery of the above-mentioned cooling 
fan 3 and the fan cover 5 gradually expands in the direction of rotation a of the fan 3. 

Incidentally, for instance, when the height of the crankshaft 1 with respect to the 
engine mounting surface E, i.e. the bottom face of the crankcase 4, is reduced in an internal 
combustion engine having a cylinder 6 installed near-vertically above the crankcase for the 
purpose of reducing the height of this type of internal combustion engine, or in an internal 
combustion engine, in which the cylinder 6 is tilted, or made almost horizontal, from the 
vertical position in the direction opposite to the direction of rotation of the fan 3, the bottom 
portion Sa of the fan cover 5, as shown with a dotted line in Fig. 1, cannot be imparted a 
scroll-like curved shape. 
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Therefore, the bottom portion 5a of the fan cover 5 is made flat, as shown with a solid 
line in Fig. 1, as a result of which the air duct W in this portion is reduced in size, impeding 
the smooth flow of cooling air, and sufficient cooling effects cannot be obtained due to the 
amount of air _being reduced. 

The present innovation, whose object is to eliminate the above-described problem 
based on a simple construction, is characterized in that the bottom portion 5a of the above-
mentioned fan cover 5 is rendered flat and a space S used for compensating the reduction 
in the volume of the air duct W1 due to the flattening is provided in the bottom portion under 
the above-mentioned fan cover 5. 

In the example illustrated in the figures, a recessed portion 41 jutting out inside the 
case 4 is formed in the lower portion of the wall surface 4a of the crankcase 4 on the side of 
the fan cover 5, with the space inside the recessed portion 41 used as the above-described 
spaceS. And, in the fan cover 5, there is formed an outwardly protruding recessed portion 
[sic;- trans.]. Otherwise, it is formed both in the fan cover 5 and in the above-mentioned 
wall surface 4a. 

In addition; although the example illustrated in the drawings describes application of 
the innovation to an internal combustion engine, in which the cylinder 6 is tilted nearly 
horizontally or slightly upwardly, the innovation can be also applied to internal combustion 
engines, in which the cylinder 6 is standing nearly upright. 

In the present innovation, as described above, the bottom portion 5a of the fan cover 
5 is rendered flat and a space S used for compensating the reduction in the volume of the 
air duct W1 due to the flattening is provided in the bottom portion under the above-
mentioned fan cover 5, as a result of which some of the cooling air flowing under the fan 
cover 5 smoothly flows through the above-mentioned space S, such that the engine can be 
efficiently cooled without reduction in the amount of cooling air, as described above. 

In addition, the innovation has the advantage that forming the recessed portion 41 
used as the above-mentioned space S in the lower portion of the crankcase 4, as shown in 
the figure, leads to a corresponding increase in the surface area of the crankcase 4 and to 
more efficient cooling of lubricating oil 0 stored in the bottom portion of the crankcase 4 by 
the cooling air flowing therethrough. In such a case, as shown in Fig. 3, even higher 
efficiency can be achieved by providing cooling fins 41 a inside the above-mentioned 
recessed portion 41. 

In the figures, 8 is a recoil starter, 9 a fuel tank, 10 _an air cleaner, and 11 a 
carburetor. 

Brief Description of the Drawings 
Fig. 1 is a front view of a general-purpose internal combustion engine equipped with 

the cooling device of the present innovation, Fig. 2 is a cross-sectional side view thereof, 
and Fig. 3 is a cross-sectional view of the main portion of a modified example. 
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(57) Claims: 

A general purpose engine comprising: a carburetor installed on a fan cover side 
relative to an engine cylinder; an air cleaner located above the carburetor; a 
cover made integrally with an air cleaner case disposed outside of and facing the 
carburetor; a choke lever of the carburetor disposed to face the fan cover; and a 
fuel valve lever arranged adjacent to said choke lever, wherein said choke lever 
and said valve lever protrude outward through long holes formed in said cover. 

Detailed Description of the Innovation 

This innovation relates to a general purpose engine, and more specifically, 
relates to improvements in the engine operability. · 

General purpose engines are used as power sources for machinery in the 
industrial and recreation fields. If fuel and oil are sufficient, operations of the 
valve, choke, throttle, and recoil starter are performed to start and stop general 
purpose engines. 

An operator may forget to operate some of the controls during the start or stop 
operation, or may operate them incorrectly resulting in malfunctions. This is 
because the above-mentioned functional parts for the start and stop operations 
are required to be operated separately, however, for instance, the valve is 
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conventionally arranged in a different plane from that of the recoil starter, and the 
choke and the throttle are also conventionally arranged in different planes. 

This innovation addresses the foregoing problem. The object of this innovation is 
to provide a general purpose engine of improved operability and to prevent wrong 
operation, wherein a carburetor is disposed on the fan cover side with respect to 
the cylinder of the general purpose engine, an air cleaner is disposed above the 
carburetor, a cover integrated with an air cleaner case is disposed outside of and 
facing the carburetor, a fuel valve lever is disposed adjacent to the choke lever 
installed on the carburetor, and long holes for guiding these levers are provided 
in the cover. 

In the following description of the preferred embodiment, reference· is made to the 
accompanying drawings. 

Figure 1 shows the front view of a general purpose engine; Fig. 2 shows the view 
in the direction of arrow 2 in Fig. 1, and Fig. 3 shows a transverse sectional view. 

The general purpose engine 1 comprises a crankcase 3 fixedly mounted on a 
base 2, a cylinder block 4 disposed on one side on the circumference of the 
crankcase to protrude at an angle in the upper direction, a cylinder head 5 
mounted on the cylinder block 4 wherein intake and exhaust valves 6 and 7 are 
provided because of the four cycle engine in this embodiment. A crankshaft 8 is 
mounted within the crankcase 3 and connected to a piston 9 by a connecting rod 
1 0 as generally known in the art, with one end of the crankshaft 8 outwardly 
protruding on one side of the crankcase 3 to form a power takeoff Sa, while the 
other end 8b of the crankshaft 8 outwardly protrudes on the other side of the 
crankcase 3 with a flywheel 12 serving also as a cooling fan with fins 11 fixed on 
the other end Bb; the fan cover 13 covers the circumference of the flywheel 12; a 
recoil starter mechanism 14 is installed inside the fan cover 13 and closer to the 
outside; a recoil starter knob 15 protrudes from the outer circumference of the fan 
cover 13 such that it can be pulled out in upward slanting direction and operated. 

An intake port 16 of the engine extends obliquely upward from the cylinder head 
5 on the side of the fan cover 13, and the carburetor 17 is fixed on the intake port 
16; the air cleaner 18 is installed on the carburetor 17; part 18a of Fig. 3, which is 
a mounting part at the bottom of the air cleaner 18, is fastened to the carburetor 
17 as well as to a flange 16a circumferentially arranged at the intake port with 
common bolts 19. An exhaust port 20 opens on the opposite side of the intake 
port and is connected through an exhaust pipe 21 to a muffler 22, which is · 
installed on the opposite side of the air cleaner and carburetor; and a fuel tank 23 
is installed on the crankcase 3 on the opposite side of the fan cover 13. Part 24 
in the drawing is a cylinder head cover that covers stems, etc., of the intake and 
exhaust valves. 

In the foregoing construction, the ｴｨｾｯｴｴｬ･＠ lever 25 and ｣ｾｯｫ･＠ lever ＲｾＶｎｆｉｏｅｎｔｉａｾＮ＠
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vertically arranged on the carburetor 17, the said levers outwardly protruding on 
the side of the fan cover 13, and the fuel valve lever 27 is arranged under and 
adjacent to the choke lever 26. Thus, the throttle lever 25, the choke lever 26, 
the fuel valve lever 27 are arranged in a plane that includes the recoil starter 
knob 15, and a stop switch 28 is provided on the side of the fan cover 13 under 
the fuel tank, so that the controls are arranged on single plane. 

The aforementioned levers 25, 26, and 27 are arranged under the air cleaner 18. 
The cover 30 is suspended downward from a case 29 of the air cleaner 18 and 
covers the circumference of the carburetor 17. Provided on the cover 30 are the 
laterally-long openings 31 and 32, through which the choke lever 26 and.the fuel 
valve lever 27 protrude outward. The opening and closing positions, as well as 
the signs of the choke and fuel valve, are indicated near the openings 31 and 32 
on the cover 30. 

As is clear from the above explanations, this innovation offers distinct 
advantages. It prevents overlooked or wrong operations because the controls of 
the general purpose engine such as a recoil starter, choke and valve levers are 
installed on the same plane, thus improving functionality because individual 
operations can be completed on a single plane. It helps to easily confirm the ON 
and OFF positions of levers, since the choke lever and the valve lever protrude 
from the openings on the cover, serving as guides, thus reliably preventing wrong 
operations. 

Brief description of the ､ｲ｡ｾｾ＠ F I 0 ENTI AL 
Figure 1 shows the front view of a general purpose engine, Fig. 2 shows a view 
in the direction of arrow 2 in Fig. 1, and Fig. 3 shows a transverse sectional view. 

In the drawings, the number 1 represents the engine, 4 and 5 the cylinder, 13 the 
fan cover, 17 the carburetor, 18 the air cleaner, 26 the choke lever, 27 the fuel 
valve lever, 29 the air cleaner case, 30 the cover, and 31 and 32 represent long 
holes, respectively. 
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Yoichiro, and ｾｴｊｮｴ＠ I 0 ENTf A L 

A mounting arrangement for a speed control lever of a general-purpose engine having a fuel 
tank etc. on top of a crankcase equipped with an inclined cylinder and having a cooling fan at the side 
of said crankcase, with the cooling air generated by said fan guided towards the cylinder by a guide 
plate, wherein a speed .control lever used for regulating the rotational speed of the engine has only its 
operating portion protruding outside, with the rest of it, i.e. the link portion etc., pivotally mounted to 
the above-mentioned guide plate such that it is arranged between the engine section and the above-
mentioned fuel tank, etc. 

Brief Description of the Drawings 
The drawings illustrate a working example of the present innovation, with Fig. I being a plan 

view of a general-purpose engine without the upper units, Fig. 2 the same figure as Fig. 1, showing a 
cross-section obtained by making a cutout in the crankcase, etc., Fig. 3 a plan view of the general-
purpose engine, Fig. 4 a plan view showing an enlarged view of the throttle lever mounting portion, 
Fig. 5 a cross-sectional view taken along line 5-5 in Fig. 4, and Fig. 6 a longitudinal cross-sectional 
view of the general-purpose engine illustrating the location of the throttle lever mounting portion. 

/!Keys!/ 
1. Crankcase. 
2. Cylinder. 
5. Fan cover. 
6. Cooling fan. , 
10. Cooling air flow. 
11. Guide plate. 
18. Governor lever. 
20. Governor ann. 
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21. Governor link. 
22. Throttle lever link. 
23. Throttle lever spring. 
24. Throttle lever: 
25. · Fuel tank. 
26. Air cleaner. 

10 

9 

Fig. 5 

Fig. 2 
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(57) Claims: 

A general-purpose internal· combustion engine with a cylinder inclined slightly 
upward from the horizontal direction and with intake and exhaust valve system in 
an overhead arrangement, characterized in that said intake and exhaust valve 
system is supported in·a substantially horizontal position, said engine further 
comprising: a head cover that is removably installed in a substantially horizontal 
position.relative to said cylil]der head; a fuel tank that is located above said 
crankcase and cylinder and is supported by said ｣ｲ｡ｮｬ＼ｾ｡ｳ･＠ and cylinder; a 
carburetor located on one side of said cylinder head and·is connected to a· 
suction port of the cylinder head; an air cleaner located above said cylinder head 
and over said carburetor and is connected to the latter; a muffler that is also 
positioned above said cylinder head but on the side thereof opposite to said air 
cleaner and that is connected to an exhaust port of said cylinder head, whereby 
the air cleaner and the muffler are· located above the cylinder head and the head 
cover. and on the left and right sides thereof, respectively; the upper surfaces of 
the fuel tank, air cleaner, and muffler are arranged to be substantially flush with 
ｾＺｭ･＠ another; and the fuel tank, carburetor, air cleaner, and muffler-are arranged 
substantially between a vertical surface that includes a crankshaft protrusion . 
surface of the crankcase anc:f a vertical surface that includes an outer. surface of 
a fan cover located on the opposjte side . 
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Detailed Description of ·the Innovation 

This model is related to general purpose internal combustion engines that are 
used as sources of power for agricultural work, civil engineering work; and other 
work of all kinds. Internal combustion engines of this kind are not only compact 
and li.ghtweight, but also adaptable to a wide variety of applications. For example, 
such engines needs to have a common main boqy, but can be equipped with 
different crankshafts, air cleaners, mufflers, or other_equipments suited to the 
particular use. Further, such engines needs to allow for easy maintenance a no 
care of different engine parts as made necessary by different environments and 
conditions of use. Specific items for periodic inspection include: inspection, 
replenishing, and change of lubricants; cleaning of air cleaners, spark plugs, fuel 
tanks, strainers, contact ｢ｲ･｡ｾ･ｲｳＬ＠ carburetors, and _combustion chambers; and 
replacement and adjustment of tappets, intake and exhaust valves, piston rings, 
cylinders, ignition timing, and so on. 

' -
The purpose of this model is to provide an internal combustion engine that fulfills 
the above requirements necessary for general purpose internal combustion 

. engines. 

·There is a general purpose. internal combustion engines in which the cylinder is 
tilted slightly upward from the horizontal direction to reduce the height of the 
engine, thereby downsizing th¢ engine and stabilizing the engine during use. 
This model is also based on a general purpose internal combustion engine 
format that has cylinders angled in this way, and intake and exhaust. valves in an 
overhead arrangement. As shown in the drawings, the ｾｲ｡ｮｫ｣｡ｳ･ﾷＱ＠ and-cylinder 
2 are formed as a single body, with the cylinder 2 angled slightly upward from the 
horizontal direction. The surface of the upper end of the· cylinder 2 is covered by 
the top.surface of the cylinder head 3, on which the intake. valve 4 and exhaust 
valve 5 are located side by side and supported substantially horizontally, and on 

- which the spark plug 6 is also attached at an angle that makes it substantially 
parallel to the angle of the cylinder. The head cover 8, which covers the rocker· 
arm 7 for the intake and exhaust valves, is detachably connected in a 
substantially horizontal-manner with respect to cylinder head 3. The head cover_ 
8 ｩｾ＠ fixed in place by bolts that are ｯｭｩｾｴ･､＠ from the figure. 

The fuel tank 9 is placed above the crankcase 1 and cylinder, and is fixed in 
place and supportedly connected by bolt 11 to the crankcase 1 and cylinder 2 
through a stay 10 (which is also used as a protective.plate over the surface of the 
·bottom half of the tank). -

As shown in Figs. 2 and 3, the carburetor 12, which is positioned to one side of 
the cylinder head 3, interconnects with intake port 3A on cylinder head 3, ·while 
the air.cleaner 1.3, which is positioned ·over the carburetor 12 above the cylinder 
-head 3, interconnects with the carburetor 12. An embodiment has the air cleaner 
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13 and elbow-shaped intake pipe 14 formed as a single body, and the intake pipe 
14 is also used as an air cleaner mounting stay. The bolt 15 that fixes the intake 
pipe 14 in place onto the carburetor 12 is lengthened so that it screws into the 
cylinder head 3, thereby fastening both the carburetor 12 and the air cleaner 13 
in place together, but this does not suggest any .limitation on the mounting 
structure of the carburetor 12 and air cleaner 13. 

The muffler 16, which is. positioned above the cylinder head 3 and on the 
opposite side of the cylinder head 3 from the air cleaner 13, interconnects with 
the exhaust port 38 on the cylinder head 3 by means of an exhaust pipe 17. 

Reference numeral18 in the drawings indicates the piston, 19 the crankshaft, 20 
the camshaft, 21 the tappet, 22 the pushrod, 23 the fan cover, and 24 the 
crankcase cover. 

The upper surfaces ofthe fuel tank 9, air cleaner 13, and muffler 16 noted above 
are arranged at substantially the same height. ·The fuel tank 9,.carburetor 12, air 
cleaner 13, and muffler 16 are positioned substantially between the vertical 
surface that includes the crankshaft protrusion surface (the outer surface of the 
crankcase cover 24) of the crankcase 1 and the vertical surface that includes the 
outer surface of the fan cover 23 located on the opposite side. 

Some space can be left open between the air cleaner 13 and the muffler 16, as 
shown in Fig. _2, so that removal of the spark plug 6 for cleaning and replacement 
can be made easier. 

The air cleaner 13 is constructed to utilize oil-soaked urethane foam as the filter 
materiai13A and draw in air from the opening 138 on the lower surface of the air 
cleaner 13. The head cover 8 con.tains the breather chamber 25, which· is 
coupled to the air "Cleaner 13 •by means of the tube 26. 

Consequently, the crankcase 1A is interconnected with the air cleaner 13 through 
the passage 27, rocker arm.8A, breather chamber 25, and·'tube 26. Reference 
n_umeral 28 designates the breather valve, while 29 and 30 are oil return ports. 

This general purpose internal combustion engine model is made with the head 
cover 8 detachable in a substantially horizontal manner with respect to the 
cylinder 2 and cylinder head 3 that are angled somewhat upward from the 
·horizontal direction, as described above. Therefore, the tappet area is revealed 
simply by removing the head cover 8, and because the inta.ke and exhaust 
valves 4 and 5 are supported horizontally, the space in the tappet area extends 
·in a vertical direction such that tappet adjustment is made easier. ·The · 
arrangement of the cylinder 2, cylinder head 3, and head cover 8 as described 
above means that the intake and exhaust valves 4 and 5, as well as the breather 
valve 28, spark plug 6, carburetor 12 and other parts are clustered together on a 
side surface on the cylinder head such that adjustment and inspection of those 
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parts are made easier. The fuel tank 9 is supported only by the crankcase 1 and 
cylinder 2, which are formed as a single body, so that when other parts, such .as 
the cylinder head 3 or the. carburetor 12, .are removed for cleaning or other 
purposes, it is not necessary to remove the tank 9; and those parts can be 
attached or detached fast and easily. 

The carburetor 12 and muffler 16 ·are positioned on the respective sides of the 
cylinder head 3, and the air cleaner 13 is positioned above the carburetor 12. 
Therefore, those parts 12, 13, and 16 can be detached and installed without 
·interfering with each other. This has the effect of making maintenance and 
·inspection work on the above-mentioned parts easy. 

The fuel tank 9 is positioned above the crankcase 1 and the inclined cylinder 2, 
as described above, and the. air cleaner 13 and muffler 16 are both positioned 
above the cylinder head 3. They are positioned in such a way that they fit 
substantial.ly between the vertical surface that includes the crankshaft protrusion 
surface of the crankcase -1 and the vertical surface that includes the outer 
surface ·of the fan cover 23 located on the opposite side. Thus, the fuel tank 9, 
air cleaner 13, and muffler 16 can be positioned in a space having ｾｶｯｬｵｭ･＠ as 

. large as possible ·above the crankcase 1, cylinder 2, cylinder head 3, and head 
cover 8. This is favorable from the design standpoint, since the aforementioned 
three parts (the fuel tank 9, air cleaner 13, and muffler 16) can be arranged 
compactly. · · 

Brief description of tr.e drawings 

Fig. 1 is a front view in longitudinal cross-section ofthis internal combustion 
-engine model. Fig. 2 is a side view, and Fig. 3 is a transverse partially sectional 
plan view. · · 

1 is the crankcase, 2 the cylinder, 3 the ·cylinder head, 4 the intake valve, 5 the 
exhaust valve, 6 the spark plug, 7 the rocker arm, 8 the -head cover, 9 the fuel 
tank, 12 the carburetor, 13 ｴｨ･ｾ｡ｩｲ＠ cleaner, 14 the intake pipe, 16 the muffler, 17 
the exhaust pipe, 18 the piston, and 19 the crankshaft . 
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Speciti cation 
1. Title ofthe Invention 

POWER CULTlVATOR 
2. Scope of Patent Claims 

A power CLJltivator comprising a configuration such that engine cylinders are tilted 
towatd a back side, a fuel tank is arranged nbove a crank case while an auxiliary device such 
ns nn ail' cleaner or the Uke is arranged above the cylinders, and the cylinders are disposed in 
f1·ont of a transmission case and above a cultivnting rotor. 
3. Detailed Descl'iption ofthc Inventlon 

The prese.nt invention rotates to a power cultivator that improves stability and 
cultivating capacity by lowering a cemer of gravity. , 

It is necessary to consider making as large as possible an outermost radius of a 
cultivating rotor and the like mounted to an axle on a compact power cultivator that 
ｴｬｩ｜ｰｬ･ｭ･Ｎｮｴｾ＠ cultivation work on ｮｳｲｩ｣ｵｬｴｵｭｬｬｾｮ､Ｌ＠ and to implement Jttllhle cultivation work 
by lowering a center of gravity of a main unit. However, these conditions are contradictory; 
satisfying both conditions is an ext1·emely difficult problem. 

FfG. 4 is a schematic side view showing a conventional cultivator, more specifically, 
a vt:rtlcal enginewtype power cultivator. To provide more explanation of the general 
configtlration. a power cultivator indicated by the symbol40 has a body frame (engine bed) 
41 ; a vertkal engine 42 is mounted thereabove, which is corn posed of a crank case 42a and a 
cylinder 42b ｩｮｴＮ･ｧｲ｡ｴｻｾ､＠ above that. Still farther above, more specifically above the cylinder 
42b, a fuel tank 43 is disposed. 

Conversely, at a back end ofthe body frame 41, a long horizontal transmission case 
44 is integrated; a handle 46 is suppo1ted at an upper part ofthe n·ansmission case 44 by a 
handle support post 45, while a cultivating rotor 48 is supported at a lower part, fo.r example, 

EXHIBIT 
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by an nxle 47. A coupler 49 is further disposed at a ba<:k side, where a resistance rod 50, tor 
example, is pivotably supported during cultivating. 

Moreover, auxiliary devices such as an air cleaner 51, or a muffler or the like {not 
shown) are disposed in a space between the engine 42 and the transmission case 44. 
Furthermore, rotation ofthe engine 42 am! the transmission case 44 is transmitted by an 
endless belt 54 trained around pulleys 52 nnd 53. 

Therefore, pursuant to the configuratJon described above, the engine 42 is disposed 
farthet· to the front sjde than n cultivating rotor 48. Moreover, the height tends to be 
increased and the center of gravity is positjoned toward the front. Ibis configuration does not 
adequately satisfy a ｾｯｮ､ｩｴｩｯｮ＠ to attain stable cultivating work, as described above. 

To improve on these points, an object of the present invention is to provide a power 
cultivator that ｬｯｷｾＺＺｲｳ＠ the center of gravity by rationally implementing shapes and 
contlgurations of each part, thereby implementing stable cultivating work, as well as not 
allowing uncultivated areas or the like by biasing the center of gravity above the culiivating 
rotor. 

In ｯｲ､ｾｲ＠ to attain the aforementioned obje('t, engine ｾｹｬｩｮｴｩ･ｾ＠ are ti lt.ed toward a back 
side, for the main contlguration, and a fuel tank is mounted above a crank case. Moreover, 
an auxiliary devlce such an air cleaner, a 1nuffler, or the like is disposed above the cylinders, 
while the cylinders are disposed in front of a transmission case and above a cultivating rotor. 

A preferred embodiment of the present imcntion will now be described with 
reference to FIGS. 1 to 3. 

FIG. I ts a side view of a puwcr cullivalOr according to the present invention; FIG. 2 
is a sec.tiona.l view of li.ne 2·2 shown in f'JG. 3. showing a detail of an engine, auxiliary 
devices, and a fuel tank:.; and FIG. 3 js a back side vfew of the positions shown ln FIG. 2. 

A powe1· cultivator indicated by the symbol I includes a body frame (engine bed) 2 
ond an engine .3 is mounted on a top front side thereof:: The engine 3 is equipped with a crank 
ca3C 3a. fastened on top of the body frame 2\ and is equipped at the top back sioe thereof with 
an integrated cylinder 3b, tihed toward the back side. Moreover, a fuel tank 4 is disposed on 
a top portion of the crank case 3 a, and auxiliary devices 7, such as an air eleanor 5, muffler 6, 
and the like are disposed above the cylinder 3b, as shown in FIG.) . 

. Pursuant to this configuration, the fuel tank 4 is disposed un the top front side, the 
crank case 3a is disposed on the bottom front side, the auxiliary devices 7 are disposed on the 
back top side, and the cylindel' 3b is disposed on the back bottom side. as shown from the 
side in FIG . .\. This enables a compact design without wasted space. When compared to the 
power cultivator 40 shown in FlG. 4 as an example of the conventional technology, the 
power cultivator 40, which has substantially the same performance of each part, capacity, and 
the: like. ha.s an overall height u, (virtual line in FIG. 1 ), while on the other hand, the power 
cultivator 1 has an overall hejght H2 that is lower than H1. making the center of gravity lower 
by tllat amount. 

Moreover, because cylindel' 3b is tilted toward the back side as shown in FIG. 2. a 
cylinder head 11 equipped with valves 8, a rocker arm 9, a spark plug 10, and the like 
projects toward the back side. Moreover, cam 12 and push-rod 13 are positioned below the 
cylinder 3b. Furthermore, consideration was given to external contours of fine parts and the 
like to allow space to be used effectively. 

Moreover, as shown in FIG. 3, the air cleaner 5 and the muffler 6 disposed above the 
cyHnder 3b are arranged in line, but are arranged to be disposed on both sides. Furthermore. 
tn consideration of protecting against heat, an e:xha\1Sl pipe 14 and an air intake pipe 15 are 
disposed biased to one side. and a carburetor 16 is disposed at a back side oftlJe cylinder 3b, 
below the cleaner 5. 

AHOX0007401 
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Conversely. as shown in FIG. 1, a long horizontal transmis.••ion case 17 is integrated 
to a backside ofthe body frame 2, and the cylinder 3b is disposed directly in front of this 
transmission case 17. At an upper end oft.he transmission case 17, the handle 19 is supported 
by a handle support post 18, and at a lower end, a cultivating roto1· 21 is supported by an axle 
20. A coupler 22 is fwther disposed at a back side, whet·e Q resistance rod 23. f'ot· e>rnmple, is 
pivotably supported during cultivating. 

Moreover, rotati<>n is transmitted at un engine 3 side and a transmission case 17 side 
by an endless belt 26 trained respectively t\round a drive pulley 24 and a follower pulley 25, 
with an auxilial)' pulley 27 disposed therebetween. 

However, the cylinder 3b described above is tilted to the back side. and as a result, a 
comparatively heavy cylinder 3b is positloned above the cultivating rotor 21. as shown in 
FIG. 1. More specifically, by fitting the back si.de cy Iinder 3b farther back than the vertical 
line X that passes through the outermost radius side ofthe cultivating rotor 11, as shown in 
FIG. 1, the ｣･ｮｴ･ｴｾ＠ of gravity is shifted by that amount, effectively adding the weight to the 
cultivating rotor 21. It is clear that the cylinder 42b is disposed farther to the front than the 
vertical line X in the conventional example shown in FJO. 4. 

Moreover, the numeral28, which does not require any special description in FIG. 2, 
denotes a piston; 29 denotes a crank ｳｨ｡ｦｴｾ＠ and 30 denotes an air cleaner element. 

As is clear from the descriptl.on above, the power cultivator pursuant to the prestni 
invention implements stable cultivflti.ng work by effectively lowering the center of gravity 
with a rational layout configuration tbr each prut. 

Moreover, by placing the ce.nter of gravity to the back side, in other words, by 
effectlvely placing weight over the cultivating rotors, the center of gravity is biased to the 
back side., ｾｭ､＠ uncultivated land arcns ood the like arc; rcduocd 

Furthermore. the auxiliary devices, represented by air exhaust and intake systems, are 
fit above or near the cylinder. which effect! vely cools them, and prennts ｣ｾｲｲｯｮ･ｯｵｳ＠
temperature rises of the carburetor and the like, for example. Additionally, the overa11 
conf1guration can be made compact, so it is possible to provide a power cultivator Un1l has Un-: 
conveniences of an excellent product with a beautifi1l design. 
4. Brief Description ofthe Drawings 

FIG. 1 is a side view of a power cultivator according to the present invention; FIG. 1 
is a sectional side view of line 2-2 in FIG. 3 showing a detail of an engine, auxiliary devices, 
and a fuel ｴ｡ｮｫｾ＠ FIG. 3 is a ba(;k side view of the positions shown in FIG. 2; and FlO. 4 is a 
schematic side view of a power cultivator according to conventional technology. 

In the drawings, 3 denotes an enaine; 3a denmes a crank. case; 3b denote5 a cylinder; 
4 denotes a fwl tank; 5 denotes an air cleaner; 7 denotes auxiliary systems; 17 denotes a 
transmission case; 1111d 21 denotes a cultivating rotor. 
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{5 7)Abstract: 
PURPOSE: To lower the center of gravity of a 
power-driven tilling maGhine fur agriculture by a 
metl1od ｷｨｾ･ｩｮＬ＠ an engine <;ytinder l slanted 
backward, is located in front of a transmission 
case and above a tilting roller, an auxiliary 
S)"lem is situated thcreabove, md a fuel tank is 
pogitioned on a crank case. 

! A: ·t.:.:· CONSTITUTION; An ｣ｮｧｩｮ｣Ｚ ﾷ ｣ｹｬｩｮ､ｾ＠ 3b, 
, I .. ｾ＠ ［［Ｚ ｾ ＺＺＭ .. :.:6" · slanted backward, is positioned in front of a 

ｾ［＠ Ｇｾ Ｎ ｾＭＭ｡Ｍｾ＠ • tranam. ission ｴｾｾ＠ 17 and above a ｴｩｾｬｩｾｧ＠ roller. ＲｾＮ＠
} ·. ｾＭＱＢＮｊＮ Ｎ ［ｵ＠ Further, an aux1hary system ? ｣ｾｳＱｳｴｭｧ＠ of an a1r 

'1L 1 . ｾ＠ / ｾ Ｑ ﾷ＠ cleaner 5, muffler 6 an<llhe hke, IS located above 
3

·;.· t--v-r:.P ... ｾ＠ ... .;.\ .. 1. tho cylinder lb. A fuel tank 4 is disposed on a 
. ｾ＠ ＬＮＬＱＳＩＬｾｾ＠ ""\·3 crank case 3. This co.· nstitutlon ･ｬｦｭｩｮｾｴ･ｳ＠ . 
ｾ＠ f.=: '}j] '\l -wasteful space to fonn a compact deVJce. penntts l ｾ＠ t ｾ＠ ' reduction in the total height of a tilling machine, 

enables lowering of the center of gravity, and 
improves sa.fety 3Jld tilling capacity. 
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(57) Claims: 
An overhead valve type internal combustion engine comprising: a suction-exhaust valve 
unit that has a cylinder that is inclined slightly upward from the horizontal direction 
relative to the crankcase; a fuel tank mounted above the crank case and the cylinder; an 
air cleaner mounted above the cylinder head and head cover, respectively; and a push rod 
for driving the suction-exhaust valve that passes through a rod guide sleeve arranged 
along the bottom of the cylinder in the direction of movement of the piston, wherein the 
push rod is slightly inclined downward with respect to the center axis of the cylinder and 
where this push rod is separated from the rod guide portion and the cylinder. 

Detailed Description of the Innovation 

The present innovation relates to a so-called overhead valve type internal combustion 
engine that has a valve seat for a suction-exhaust valve fonned on the upper side of the 
combustion chamber of the cylinder. More specifically, the innovation relates to an 
internal combustion engine wherein a reduced height and a compactness of the housing 
are achieved by arranging the cylinder slightly above and horizontally relative to the 
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crankcase, arranging a fuel tank above the crank case and the cylinder, and mounting an 
air cleaner above the cylinder head and the head cover, respectively. 

AB shown in Fig. 2, in an overhead valve type internal combustion engine of the type 
mentioned above, the suction-exhaust valve 1 is driven by a valve opening/closing 
mechanism that is formed by the following kinematic chain: a crankshaft 2 ｾ＠ timing 
gears 3, 4 ｾ＠ a cam shaft 5 with a cam 6 ｾ＠ tappet 7 ｾ＠ push rod 8 ｾ＠ rock ann 9 · 
ｾｳｵ｣ｴｩｯｮＭ･ｸｨ｡ｵｳｴ＠ valve 1 (with a return spring 1 0). In such a structure, arrangement of 
the tank 21 (Fig. 1) and an air cleaner 20 above the cylinder 11, cylinder head 12, and 
head cover 18 requires that the tappet 7 and the push rod 8 be located underneath the 
cylinder 1 I. 

Furthermore, for convenience of drilling an opening for a valve guide tube 13 relative to 
the cylinder 12 in the manufacturing stage and for convenience of insertion of the push 
rod 8 in the assembling stage, the suction-exhaust valve 1 and the push rod 8 are 
normally arranged parallel to the direction of movement of the piston rod 14. 

The above condition dictates that a cylindrical guide portion 15 for the push rod 8 a£QNFJ DENTIA. 
cylinder 11 be located close to each other. This narrows the cooling flow passage 16 
foni:J.ed between the cylinder and the rod guide portion and makes it impossible to 
provide effective cooling on the lower side of the cylinder 11. 

If the distance between the cylinder 11 and the rod guide portion 15 is expanded by 
increasing diameters of the timing gears and using the rocker arm part 9 with longer arms, 
the valve opening-closing mechanism becomes heavy in weight, loses smoothness of 
operation, and the height of the entire engine is increased as a whole. 

The overhead valve type internal combustion engine of the present innovation comprises 
a suction-exhaust valve unit that has a cylinder 11 slightly inclined upward from the 
horizontal direction relative to the crankcase 22; a fuel tank 21 mounted above the 
crankcase 22 and the cylinder 11; an air cleaner 20 mounted above the cylinder head 12 
and the head cover 18, respectively; and a push rod 8 for driving the suction-exhaust 
valve that passes through a rod guide portion 15 arranged along the bottom of the 
cylinder 11 in the direction of movement of the piston 14. In order to reduce the height 
of the engine and to improve efficiency of cooling of the cylinder without affecting 
normal operation of the valve opening-closing mechanism, the push rod 8 is slightly 
inclined downward with respect to the center axis of the cylinder and is separated from 
the rod guide portion 15 and the cylinder 11. 

With a construction that has the above-described arrangement of the push rod 8 with 
respect to the cylinder 11, it becomes possible to increase the distance between the 
cylinder 11 and the rod guide portion 15 and thus to form a cooling flow passage 16' that 
has an enlarged cross-sectional area. · 

As a result, a cooling fan (not shown) that is rigidly connected to the crank shaft 2 is able 
to push a larger amount of cooling air for cooling the entire periphery of the cylinder 11 
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through the cooling flow passage 16' to which the cooling air is delivered under a cooling 
air guide cover 17. 

Furthermore, since the construction that has the above-described arrangement of the push 
rod 8 with respect to the cylinder 11 does not require an increase in the weight of the 
valve opening-closing mechanism, there is no need in changing a position of the cam 
shaft and the ann length of the rocker arm 9. Therefore it becomes possible to arrange the 
direction ofthe suction-exhaust valve 1 supported in the cylinder head 12 at a certain 
angle a. relative to the movement of the piston 14 with inclination towards the side of the 
push rod 8. 

The spa:k plug 19 is supported by the cylinder head 12 in a position inclined ｲ･ｬ｡ｴｩＮｴｬｾｎｆｊｄｅｎｔｦａｌ＠
the suction-exhaust valve 1. uU. 

Due to the fact that the rod guide portion 15 is inclined so that it is moved further away 
from the cylinder 11 and that it is supported in a downward inclined position relative to 
the suction-exhaust valve 1 and the spark plug 19, it becomes possible to lower the 
position ofthe air cleaner 20 on the upper side of the head cover 18 and thus to 
effectively reduce the height of the engine. 

Furthermore, as the push rod 8 is inclined in the direction away from the cylinder 11, it is 
possible to combine such features as a shortened length of the push rod, a sufficient 
length of the rocker arm within the allowable minimum, and non-increased diameters of 
the timing gears 3, 4. As a result, it becomes possible to reduce the weight of the valve 
opening-closing mechanism, and thus to minimize the inertial mass, reduce contact 
pressure on the cam surface, and prevent valve jumps. Thus, the use of the above 
innovation is beneficial for reducing the height and providing compactness in an 
overhead valve type internal combustion engine that comprises a suction-exhaust valve 
unit that has a cylinder 11 that is inclined slightly upward from the horizontal direction 
relative to the crankcase 22; a fuel tank21 mounted above the crank case 22 and the 
cylinder 11; an air cleaner 20 mounted above the cylinder head 12 and head cover 18, 
respectively; and a push rod 8 for driving the suction-exhaust valve that passes through a 
rod guide portion 15 arranged along the bottom ofthe cylinder 11 in the direction of 
movement of the piston. 

Brief Description of the Drawings 

Fig. 1 is a vertical sectional view of an overhead valve type internal combustion engine 
made according to the present innovation; Fig. 2 is a longitudinal sectional view through 
the cylinder and cylinder bead of a known engine. 

1 - suction-exhaust valve; 2 - crank shaft; 3,4 -timing gears; 5 -cam shaft; 7 - tappet; 8 
-push rod; 9-rocker arm; 11-cylinder; 12-cylinder head; 14 -piston; 15-rod guide 
sleeve; 16, 16'-cooling flow channel; 18-head cover; 19-spark plug; 20-air cleaner; 
21 - fuel tank; 22 - crankcase 

,------
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An air-cleaner attachment device for a general-purpose internal combustion 
engine, in which a semi-dry, wet-type or a dual type, or sound-muffling type air 
cleaner includes, in the central part of its lower surface, a connecting hole having 
the same detentions and communicating with an air-cleaner internal chamber, said 
device comprising: . . 

a connection tube that projects out of the upper surface of an elbow leading to a 
carburetor and that is fitted into the connecting hole, the lower surface of the air 
cleaner being received by the upper surface of the elbow and the lower end of the 
air cleaner being secured to the elbow; 

a bolt that passes through the connection tube and through the center of the 
air-cleaner internal chamber and projects out of the upper surface of the air 
cleaner; and 

a nut that is threaded onto the projecting end of the bolt and fastened, thereby 
connecting the air cleaner to the elbow. 

Brief description of the drawings 

Figure 1 ｳｨｯｾｳ＠ the side view of the general purpose internal combustion 
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･ｮｧｩｮｾＬ＠ Figs. 2, 3 and 4 show the longitudinal section side views of a ｳ･ｾｅｊｏﾣｎｔｦａｌ＠
cleaner, a wet type air cleaner and a dual type air cleaner, respectively, installed by 
means of the device of this utility model. 

1 is the cylinder, 2 is the carburetor, 3 is the elbow, 4 is the air cleaner, 4A is 
the semi-dry type air cleaner, 48 is the wet type air cleaner, 4C is the· dual type air 
cleaner, 5 is the air-cleaner internal chamber, 6 is the connecting hole, 7 is the 
connecting tube, 8 is the lower surface of the air cleaner, 9 is the upper surface of 
the elbow, 10 is the bolt, and 11 is the nut. 
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A device for fuel leak prevention in an internal combustion engine having a fuel tank 
in communication with a float chamber of a carburetor via a fuel line, wherein a valve-
operating lever used for the above-mentioned carburetor is adapted to be releasably 
connectable to the carburetor, and a fuel line stopper blocking the end of the fuel line 
disconnected from the float chamber when the carburetor is removed from the internal 
combustion engine is formed on the above-mentioned operating lever. 

Detailed Description of the Innovation 
The present innovation relates to a device for preventing maintenance-related fuel 

leaks from a fuel tank of an internal combustion engine, in particular, a general-purpose 
internal combustion engine. 

In this type of internal combustion engines, a fuel valve 2 is typically attached directly 
underneath a fuel tank 1, with communication between the valve 2 and a float chamber 3a 
of a carburetor 3 established via a fuel line 4 made of rubber and the like. 

Incidentally, as illustrated in Fig. 1, when there is no sufficient space below the fuel 
tank 1, the valve 2 is provided on one side, integrally with the carburetor 3. Otherwise, the 
fuel tank 1 is connected to the carburetor 3 directly through the line 4 without using the 
valve 2. 

In such a case, when the above-mentioned line 4 is disconnected from the valve 2 or 
carburetor 3 during cleaning and other maintenance of the carburetor 3, all fuel must be 
completely removed from the tank 1. As an alternative, there must be provided a special 
fuel line stopper blocking the disconnected end of the line 4 and the line stopper must be 
secured with a chain to prevent loss. 
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The present innovation, whose objective is to eliminate the above-described 
problems, provides a device for fuel leak prevention in an internal combustion engine having 
a fuel tank 1 in communication with a float chamber 3a of a carburetor 3 via a fuel line 4, 
wherein a valve-operating lever 5 used for the above-mentioned carburetor 3 is adapted to 
be releasably connectable to the carburetor 3, and a fuel line stopper 51 blocking the end of 
the fuel line 4 disconnected from the float chamber 3a when the carburetor 3 is removed 
from the internal combustion engine is formed on the above-mentioned operating lever 5. 

In the example illustrated in the drawings, as shown in Figs. 2 and 3, the fuel line 
stopper 51 is formed integrally with the operating lever 5 used for opening and closing a 
choke valve 7 in the carburetor 3. Keys 71 shows a two-pronged arm fastened to the choke 
valve 7. A pin 6 provided on a protrusion 5a in the operating lever 5 is engaged with the 
two-pronged arm. 

The above-mentioned operating lever 5 is rotatably coupled to a shaft 8 provided in 
the top portion of the carburetor 3 through the medium of a shaft hole 5b and is prevented 
from coming off the shaft by a protrusion 1 Oa formed under an elbow-shaped air intake line 
10 connecting the carburetor 3 and an air cleaner 9 provided above it. 

The air intake line 10 is placed in communication with an air intake port 11 a in the 
cylinder head 11 via the carburetor 3 and fastened to the flange portion 11 b of the above-
mentioned air intake port 11a with a mounting bolt 12 provided in the carburetor 3. Key 31 
shows a mounting hole for the carburetor 3. 

One end 4a of the fuel line 4 is connected to a fuel tank 1 disposed above the 
crankcase etc., as shown in Fig. 1, and the other end 4b, as shown in the figure, is placed in 
communication with the float chamber 3a of the carburetor 3 through the medium of a fuel 
valve 2 provided integrally therewith adjacent to the carburetor 3 (Fig. 2). However, 
sometimes it can be placed in direct communication with the float chamber 3a. Key 2a 
designates a connector connecting the fuel valve 2 to the line 4. 

In the above-described construction, removing the mounting bolt 12 from the 
carburetor 3 during cleaning and other maintenance of the carburetor 3 makes it possible to 
remove the carburetor 3, the air intake line 10, and the air cleaner 9 and then easily pull the 
lever 5 used for operating the choke valve of the carburetor 3 off the shaft 8. At such time, 
fuel leaks are prevented by removing the fuel line 4, which is connected to the fuel valve 2 
adjacent the carburetor 3, from the connector 2a and coupling the front end 4b of the line 4 
to the fuel line stopper 51 formed on the above-mentioned operating lever 5, as shown in 
Fig.2. 

As a result of using the above-described construction, in the present innovation, 
there is no need to provide a special stopper and to secure it with a chain in order to prevent 
loss, as was done in the past. In ·addition, the loss of the operating lever 5 during 
maintenance is prevented by coupling the stopper 51 on the operating lever 5 to the fuel line 
4. 

Brief Description of the Drawings 
Fig. 1 is a front view of a general-purpose internal combustion engine equipped with 

the fuel leak-preventing device of the present innovation, Fig. 2 is a side view of its main 
portion, and Fig. 3 is an exploded oblique view of a carburetor. 
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Fuel tank. 
Fuel valve. 
Carburetor. 
Fuel line. 
Operating lever. 
Fuel line stopper. 
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(57) Claims: 

A speed adjustment mechanism for a general-purpose engine with a fuel tank 
installed above a crankcase equipped with an inclined cylinder ... comprising: a 
governor arm attached to a governor arm shaft that protrudes from the crankcase 
to the fuel tank side and rotates corresponding to the rotational speed of a 
crankshaft; a throttle lever supported on top of said cylinder, the throttle lever tip 
being positioned inside from the external edge of the air intake holes of a fan 
cover mounted on a carburetor side; the swing track of a· throttle lever passing 
over the fan cover; said throttle lever and said governor arm shaft being linked by 
a ｬｩｮｫ｡ｾ･＠ mechanism that extends in between the crankcase and the fuel tank. 

Detailed Description of the Innovation 

(Field of the Innovation) 

This utility model relates to a speed adjustment mechanism for a general purpose 
engine with an inclined cylinder and, more specifically, to a speed adjustment 
mechanism where a linkage member that links a throttle lever supported on top 
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of the cylinder and the governor arm fixed on the governor arm shaft that 
protrudes above the crankcase is placed between the crankcase and the fuel 
tank.· 

(Description of the Prior Art) 

Generally, general purpose engines have speed adjustment mechanisms in order 
to maintain uniform engine speed even if load fluctuates. Speed adjustment 
mechanisms also have a function for limiting maximum engine speed to prevent 
engine trouble caused by overrun. As is commonly known, this type of speed 
adjustment mechanism is comprising a throttle lever for operating, a governor 
arm shaft, and a linkage member such as a coil spring to link these components; 
however, because the throttle lever is placed along the external wall of the 
crankcase in connection with the placement of the throttle valve and the like, 
parts such as the coil spring are necessarily disposed around the engine. 

(Problems to be Solved by the Present Innovation) 

However •. as this type of general purpose· engine is used for lawn mower 
applications and the like, if a linkage member such as the coil spring receives 
interference from a tree or branch during operation and moves the throttle lever 
into a fully open state, there is a possibility that the speed adjustment mechanism 
may lose its function. Therefore, conventionally, a countermeasure of covering 
the coil spring· and the like has been taken for this type of general purpose 
engine; however, as a cover exclusively for this use is required, there is a 
problem of a large increase in manufacturing cost. 

This innovation was achieved with the above problem in mind and provides a 
speed adjustment mechanism for a general purpose engine wherein components 
such as a coil spring are placed between a crankcase and a fuel tank, thereby 
preventing loss of function of the speed adjustment mechanism without a great 
increase in manufacturing cost. 

(Means for the Solution of the ｐｲｯ｢ｬ･ｾｏｎｆｉｏｅｎｔｉａｌ＠

According to the subject matter of this innovation, there is provided a speed 
adju$tment mechanism for a general purpose engine having a fuel tank placed 
above a crankcase with an inclined cylinder, comprising: a governor arm fixed on 
a governor arm shaft that protrudes from the crankcase to the fuel tank side and 
rotates corresponding to.the rotational speed of a crankshaft; a throttle lever 
supported on top of the cylinder; the throttle lever tip is positioned inside from the 
external edge of the air intake holes in a fan cover mounted on a carburetor side; 
the swing track of the throttle lever passing over the fan cover; and the throttle 
lever and governor arm shaft being linked by a linkage mechanism that extends 
in between the crankcase and the fuel tank. 
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(Operation) 

According to the speed adjustment mechanism for a general pl(rpose engine of 
the present innovation, as the coil spring, the link or the like is placed in a space 
between the fuel tank and crankcase, that is, in a space covered by the fuel tank, 
even if the general purpose engine is applied to a lawn mower or the like, the link 
or the like is not interfered with by branches and the like from trees and shrubs 
and this prevents losses. In addition, as a special cover member and the like are 
not required, manufacturing cost is not increased. 

(Embodiment) 

An embodiment of the present innovation is described below ｢｡ｾ｀ｾｦｬｾｾｅｎｔｬａｌ＠
drawings. 

Fig. 1 through Fig. 6 show an embodiment of the speed adjustment mechanism 
for a general purpose engine of the present innovation, where Fig. 1 is a plan 
view of the general purpose engine, Fig. 2 is a plan view of the general purpose 
engine, the same as in Fig. 1, with a cutaway of the part of the crank case; Fig. 3 
is a plan view of the general purpose engine with the fuel tank attached; Fig. 4 is 
a fragmental plan view of the engine shown on a larger scale; Fig. 5 is a cross 
sectional view along line 5-5 of. Fig. 4; and Fig. 6 is a front sectional view of the 
general purpose engine. 

In the drawings, reference numeral 1 designates the crankcase for the general 
purpose engine, and this crankcase 1 has an inclined cylinder 2. This cylinder 2 
has cooling fins 2a on external walls, and a carburetor 3 and an exhaust ducting 
4 are connected to the cylinder 2. A cooling fan 6 is provided inside a fan cover 
5, on the left side of the crankcase 1 as viewed in Fig. 1. As shown in Fig. 2, the 
cooling fan 6 is fixed onto the crankshaft 7 that protrudes from the crankcase 1. 
by a nut 8, is driven by this crankshaft 7 and pulls air in through air intake holes 9 
and provides cooling air 10 to the surroundings of the cylinder 2. Reference 
numeral 11 designates a guide plate fixed between the fan cover 5 and cylinder 2 
by a bolt 31. This guide plate 11 extends substantially horizontally and guides 
cooling air 1 0 to the cylinder 2. 

Furthermore, a crankcase cover 12 is fixed on the other side of the crankcase 1, 
and the crankshaft 7 protrudes to the right in the drawing from this crankcase 
cover 1·2 and is connected to a load that is not shown. The crankshaft 7, as · 
shown in Fig. 2, is supported by the crankcase 1 and the crankcase cover 12 via 
bearings 13 such that the crankshaft 7 can rotate freely, and a crank arm 14 
between bearings 13 is linked rotatingly to the ｾｯｴｴｯｭ＠ end of a connecting rod 15 
that is connected at its upper part to a piston 15a. 

A drive gear 15 of the speed adjustment mechanism that rotates integrally with 
the crankshaft 7 is installed between the crank arm 14 and the crankcase 1, to 
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the left of the crankshaft 7 in Fig. 2. This drive gear 15 meshes with a ｃｦｊＮｎｾｗｦｎｔｉａｌ＠
16 rotatingly supported by a shaft 16a installed in the crankcase 1 and drives this 
driven gear 16. A weight 17 that engages with a governor lever 18 mounted on a 
governor snaft (governor arm shaft) 19 is equipped on the driven gear 16 such 
that it can slide freely in the axial direction of the shaft 16a. This weight 17 slides 
in the axial direction corresponding to the rotational speed of the driven gear 16, 
or, in other words, the crankshaft 7 pushes on the governor lever 18 causing the 
governor lever 18 to revolve around the governor shaft 19. 

As shown in Fig. _1, the governor shaft 19 rotatably penetrates through the 
crankcase _1, and protrudes upward out of this crankcase 1, and a governor arm 
20 is fixed on the end that protrudes out of the crankcase 1. The governor arm 
20 has a base end fixed on the governor shaft 19 as described above, and the tip 
is linked to a throttle lever link 22 installed on a carburetor 3 via a governor link 
21; and in addition, the intermediate part is linked to a throttle lever 24 by a 
throttle lever spring 23. These linkage members, that is, the throttle lever link 22 
a·nd the throttle lever spring 23, as shown in Fig. 6, extend along the top of the 
crankcase 1; and in addition, as shown in Fig. 3, the top ends of these 
components are covered by the fuel tank 25 mounted on the crankcase and the 
air cleaner 26 along with other structural components such as the throttle lever 
24 and the governor arm 20. 

The throttle lever 24, as shown in Fig. 4 to Fig. 6, has a base end that is pivotally 
attached to the center shaft 27 implanted in the bulging section 11 a of the guide 
plate 11 and an operating lever 24a mounted on the tip; and in addition, a linkage 
section 248 is provided in the intermediate part to link with the end of the throttle 
lever spring 23. The center shaft 27 penetrates through a hole 11 bin the guide 
plate 11 and through a hole 24c in the throttle lever 24 and protrudes above the . 
guide plate 11, and the upper end thereof is held in place against the guide plate 
11 through the tightening of a nut 30. Reference numeral 28 designates a friction 
washer that is placed between the guide plate 11 and throttle lever 24, and 29 
designates a lock washer that is placed between the throttle lever 24 and the nut 
30

. · CONFIDENTIAL 
In the speed adjustment mechanism of this type· of general purpose engine, the · 
weight 17 slides on the shaft 16a corresponding to the rotational speed of the 
crankshaft 7, pushes on the governor lever 18, and the governor lever 18 rotates 
with the governor shaft 19. Therefore, the governor arm 20 swings around the 
governor shaft 19 located at the base of the governor arm 20 and drives the 
throttle lever 24 via the throttle lever spring 23. As a result, the throttle lever 24 
turns corresponding to the rotational speed of the crankshaft 7, thereby 
maintaining the rotational speed of the crankshaft. 7 constant even if load on the 
general purpose engine fluctuates. 

On the other hand, the speed adjustment mechanism for this general purpose 
engine has all of the components that form the speed adjustment mechanism 
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placed in the space between the top of the crankcase 1 and the fuel tank 25 and 
air cleaner 26. In other words, the governor arm 20, throttle lever link 21, throttle 
lever link 22, throttle lever spring 23, and throttle lever 24 and the like are placed 
in a space covered by the fuel tank 25 from above and not exposed. Therefore, if 
this general purpose engine is applied to a lawnmower and the like that is used 
outdoor, interference of the components that form the speed adjustment 
mechanism with branches of trees or brushes is prevented beforehand. 
Furthermore, as all of the components for the speed adjustment mechanism for 
this general purpose engine are protected by existing components such as the 
fuel tank 25, special parts do not need to be provided; therefore, manufacturing 
cost is not increased. 

In the embodiment described above, in order to eliminate thermal influence on 
the throttle lever 24, the throttle lever 24 is· supported on the guide plate 11; 
however, if thermal influence can .be ignored, the throttle lever 24 can be 
supported directly on the cylinder 2. 

(Effects of the Innovation) 

As explained above, according to the speed adjustment mechanism for a general 
purpose engine of the present innovation, as the components that form the speed 
adjustment mechanism are placed in a space covered by the fuel tank, 
interference of these components with trees and shrubs and the like can be 
prevented beforehand without increasing manufacturing costs; and mounting the 
throttle lever without protruding from the end of the air intake holes in the fan 
cover mounted on the side of the carburetor on top of the cylinder but as close as 
possible to the outside has the advantage of enabling direct manual operation of 
the throttle lever without installation of a separate link. 

Brief description ofthe dra-FlOENT\AL 
Fig. 1 through Fig. 6 show an embodiment of the speed adjustment mechanism 
for a general purpose engine of the present innovation, where Fig. 1 is a plan 
view of the general purpose engine, Fig. 2 is a cutaway of a plan view of the 
general purpose engine; Fig. 3 is a plan view of the general purpose engine with 
the fuel tank attached; Fig. 4 is an enlarged plan view of critical parts; Fig. 5 is a 
cross sectional view along line 5-5 on Fig. 4; and Fig. 6 is a front sectional view. 
of the general purpose engine. 

In the drawings, 1 is the crankcase, 2 is the cylinder, 11 is the guide plate, 19 is 
the governor shaft (governor arm shaft), 20 is the governor arm, 21 is the 
governor link, 22 is the throttle lever link (linkage device), 23 is the throttle lever 
spring (linkage device), 24 is the throttle lever, 25 is the fuel tank, and 26 is the 
air cleaner. 
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(71) Applicant: HONDA MOTOR CO., 1-1 Minamiaoyama 2-chome, Minato-ku, Tokyo, 
LTD. 

(74) Agent: ｾ］＠ =ey, Susumu FUKmefJNFJ D ENTf AL Examiner: 

(57) Claims: 
A fuel tank comprising an upper part and a lower part interconnected at projecting 
flanges that are fanned on the open sides of said parts and are interposed onto each other 
in a butt joint manner, wherein said lower part is provided with a reinforcement member 
which is interposed onto said lower part and forms a double-layer structure therewith, the 
open-side periphery of said reinforcement member being integrally connected to the tank 
at said butt joint between the upper and lower parts thereof, said reinforcement member 
having attachment elements (or connection thereof to the internal combustion engine. 

Detailed Description of the Innovation 

The present innovation relates to a fuel tank, in particular to a fuel tank for a general-
purpose internal combustion engine. 

In a conventional fuel tank, upper and lower parts of the tank are interposed onto each 
other in a butt joint manner at flanges that are formed on the open sides of these parts, 
and the parts are then connected to each other by bending the flanges. 

A reinforcement plate is normally connected to the bottom of the tank by welding or via 
an adhesion and is used for attaching the tank to the mounting elements of the internal 
combustion engine by bolts and nuts, or the like. 
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However, the elements for attachment of fuel tanks to the general-purpose internal 
combustion engine are very diversified in their construction and shape, and it often 
happens that in handling the tanks, e.g., during transportation, they may come into 
contact with various objects that may deform the tanks or their reinforcements. 

The present innovation is aimed at a solution of the above problem. 

More specifically, it is suggested that in a fuel tank that consists of an upper part 1 and a 
lower part 2 interconnected at projecting flanges formed on the open sides of the 
aforementioned parts and interposed onto each other in a butt joint manner, the lower part 
2 is provided with a reinforcement member 3 which is interposed onto the lower part 3 
and forms with it a double-layer structure. The open-side periphery of the reinforcement 
member 3 is integrally connected to the tank at butt joint "a" between the upper and 
lower parts 1 and 2 and is provided with attachment el(:ments 4a and 4b for connection 
thereof to the mounting bracketS 12 and 13 of the internal combustion engine 11. 

As shown in the drawing, significant spaces 7 and 8 are formed between the 
reinforcement member 3 and the lower part 2 of the tank in the areas of attachment 
elements 4a, 4b and connection of the fuel tank with the tube 5 that goes to the carburetor. 
These spaces may compensate for deformations in case of contact of the tank with other 
objects. Reference numeral9 designates a bolt, and reference number 10 designates a nut. 

fu butt contact area "a'' the parts are interconnected via welding or by adhesion. In the 
last case, the joint is caulked with the applied adhesive. 

Since according to the innovation the entire lower side of the tank lower part 2 has a two-
layer structure and is completely covered by the reinforcement member 3, the fuel tank 
cannot be easily defonned or damaged even in case of collision with other objects. 
Another functional advantage of the above-described structure is that it protects the 
interior of the tank from receiving heat radiated from the internal combustion engine. 

BriefDescription ofthe Drawing 

The accompanying drawing is a partially sectional view of the fuel tank made in 
accordance with the present innovation. 

1 -upper part; 2 -lower part; 3 -reinforcement member; 4a, 4b-attachment ｾｎＬｾ［ｾ＠ 0 EN TJ AL 
a - butt connection 
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1. An air cleaner having a structure split into two mating parts of which the upper 
part is open downward and constitutes a cleaner case and the lower part is open 
upward and constitutes a dust pan, wherein said cleaner case is provided with an 
inlet air guide duct that extends laterally therefrom and is open downward, while 
said dust pan also. has a portion that is made integrally therewith, is open 
obliquely downward and also has a part open in the upward direction, and that 
extends laterally so that its side open upward is aligned with said downward open 
part of said cleaner case, whereby in an assembled state of the cleaner case and 
the dust pan said part that is open in the upward direction and said inlet air guide 
duct together form a through air passage. 

Detailed Description of the Invention 

(a) Objects of the Invention 
[Field of the lndustryJ 

The present invention relates to an air cleaner, in particular to an air cleaner of 
the type equipped with a cyclone-type pre-cleaner attached to a main cleaner of 
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a general-purpose internal combustion engine for use as a prime mover in 
various machines for agricultural, civil construction, and other uses and in ｶ｡ｾＱ＠ Fl 0 ENTI J\ 
portable machines such as electric generators and pumps. u U ｉｾ＠ ｾ＠

[Description of the Prior Art] 

A main air cleaner employing a filter of paper and/or urethane foam and a 
cyclone-type pre-cleaner positioned laterally of the main air cleaner for 
separating dust or the like from the intake air and for supplying the pre-cleaned 
air to the main air cleaner through a port defined in a side thereof is known in the 
art (see, e.g., Japanese Examined UM Application Publications 557-5504 and 
554-20689). 

The conventional air cleaner consists of an air-cleaner case with an air input duct 
that turns the input air flow into a vortex and a dust pan that is located under the 
air-cleaner case for receiving the dust, dirt, etc. separated from the air. 

The dust pan located in the lower part of the air leaner has a simple cup-shaped 
configuration. However, since the air cleaner case that occupies the upper 
position has an air-input duct connected to the case through an opening in its 
side wall, it cannot be formed from a synthetic resin by molding, die casting, or 
press forming so easily [as the dust pan]. 

The present invention is aimed at solving the problems associated with forming 
the case used in a known air cleaner, as well as at improving sealing properties 
and at decreasing penetration of dust, or the like into the air cleaner. 

(b) Structure of the Invention 
(Means for the Solution of the Problem) 

The invention provides an air cleaner having a structure split into two mating 
parts of which the upper part is open downward and constitutes a cleaner case 
and the lower part is open upward and constitutes a dust pan, wherein said 
cleaner case is provided with an inlet air guide duct that extends laterally 
therefrom and is open downward, while said dust pan also has a portion that is 
made integrally therewith, is open obliquely downward and also has a part open 
in the upward direction, and that extends laterally so that its upward open side is 
aligned with said downward open part of said cleaner case, whereby in an 
assembled state of the cleaner case and the dust pan said part open in the 
upward direction and said inlet air guide duct form a through air passage. 

(Summary) 

When the air cleaner case and the dust pan are assembled one above the other 
ln a position facing each other, the part of the cleaner case that Is open 
downward and the inlet air guide duct open upward are mutually aligned and 
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form an air passing duct. Therefore, the clean air separated from the dust and 
admitted to the case through the air inlet opening flows to the carburetor through 
the outlet opening of the case. 

(Description of a Practical EmbodimCQN Ff OENTJAL 
As shown in Figs. 1 and 2, a general-purpose internal combustion engine 
includes an engine unit 1 having an air guide cover 2 disposed on one side 
thereof in a covering relation to an engine cooling fan integral with a flywheel. A 
recoil starter 3 is attached to the outer surface of the air guide cover 2. 

A fuel tank 4 is disposed on the upper surface of the engine unit 1 at one side 
thereof. A main air cleaner 6 coupled with a cyclone-type pre-cleaner 5 and a 
muffler 7 is disposed laterally of the fuel tank 4 parallel to each other, the main air 
cleaner 6 and the pre-cleaner 5 being located closely to the recoil starter 3. 

As illustrated in Figs. 4 and 5, the main air cleaner 6 accommodates a centrally 
arranged substantially cylindrical filter composed of a paper filter member 8 and 
a urethane foam member 9 surrounding the paper filter member 8. The 
cylindrical filter composed of members 8 and 9 has an inner space 
communicating through an air duct 10 with a carburetor 11. 

The main air cleaner 6 has an air inlet 61 formed in the side wall thereof, which is 
aligned with an air outlet port 51 formed in the upper part of the cyclone-type pre-
cleaner. The pre-cleaner 5 is attached to the main air cleaner 6 by a flange 
coupling 12. Bolts 13 for attachment of the flange end pass through the flange 
coupling 12 are threaded into nuts 15 on a patch plate 14 placed onto the air inlet 
61 in the side wall of the main air cleaner 6. 

As illustrated in Fig. 5, the cyclone-type pre-cleaner 6 is separated into two parts: 
an upper cleaner case 5A and a lower dust pan 58. The upper cleaner case 5A 
and the lower dust pan 58 are fitted together through a socket and spigot joint 52 
and are fastened together by a plurality of screws 16. (Fig. 3). 

The upper cleaner case 5A has an integral air inlet duct 53 projecting tangentially 
outward and opening downward. An air. guide sleeve 54 with a plurality of turned 
guide blades 55 integrally formed therearound is removably fitted centrally in the 
upper cleaner case 5A. 

The lower dust pan 58 has an integral air inlet member projecting laterally 
outward from its edge and defining an air inlet port 56 held in registry with the 
open end of the air inlet duct 53 of the aforementioned cle·aner case 5A. The air 
inlet port 56 opens obliquely downward and remotely from the muffler 7 through a 
grid 57. 

The air inlet duct 53 and the air inlet port 56 are joined through a socket and 
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spigot joint contiguous to the socket and spigot joint 52. The dust pan 58 has a 
plurality of dust outlet holes 58 defined in the bottom thereof along its peripheral 
edge. The dust outlet holes 58 are directed away from the air inlet hole 56 so that 
dust discharged from the dust outlet holes 58 will not be directed toward the air 
inlet hole 56 as indicated by the arrows in Fig. 8. 

With the cyclone-type pre-cleaner 5 mounted on the main air cleaner 6, the air 
inlet port 56 of the pre-cleaner 5 is positioned remotely from the muffler 7 as 
shown in Fig. 1 and 2, and does not project out of a plane in which sides of the 
main air cleaner 6 and the fuel tank 4 lie. 

When the engine operates, dust-laden air is introduced through the air inlet port 
56 into the pre-cleaner 5 and is caused to revolve by the tangential duct 53 and 
the turned guide blades 55. Dust of a large specific gravity such as sand particles 
drop along the inner wall surface of the dust pan 58 and are discharged out of 
the dust pan 58 through the dust outlet holes 58. Air from which most dust has 
been removed is drawn upward through the central air guide sleeve 54 and then 
through the duct 59 and the ports 51, 61 into the main air cleaner 6, in which the 
air is purified by the filter members 8, 9. 

c. Effects of the ｬｮｶ･ｮｾｂｎｆ｜ｄｅｎｔ｜ａｬ＠

As has been shown above, when the air cleaner case SA and the dust pan 58 
are assembled one above the other in a position facing each other, the air guide 
duct 53 that extends sidewise from the air cleaner case 5A and is open 
downward is aligned with the part of the dust pan 58 that extends sidewise from 
the edge of the dust pan 58, has a part open obliquely downward and a part 
open upward in alignment with the open part of the air cleaner case SA. Such a 
construction facilitates manufacturing of the air cleaner case 5A with the air guide 
duct 53 for alignment with the opening 56 of the dust pan 58 by injection molding 
from a synthetic resin ands thus improves sealing properties and fitting 
conditions between the parts. 

Since the air inlet port 56 opens obliquely downward, water or other foreign 
matter is less likely to penetrate the air cleaner, and this also contributes to 
improvement in the air cleaner efficiency. 

As shown in the illustrated example, the grid 57 is installed at the air inlet 
opening 56. Provision of this grid prevents grass or other debris from entering the 
air cleaner. When the engine is stopped, the accumulated debris is dumped out 
from the cleaner so that the inlet opening remains clean. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a general-purpose internal combustion engine 
equipped with the air cleaner according to the present invention. 

( 
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Fig. 2 is a plan view ofthe general-purpose internal combustion ･ｦｧｑｗｆ｜ｏｅｎｔ｜ｾｬ＠

Fig. 3 is an enlarged front elevational view of the general-purpose internal 
combustion engine, with a pre-cleaner shown in vertical cross section. 

Fig. 4 is an enlarged fragmentary side elevational view of the general-purpose 
internal combustion engine, with the pre-cleaner and a main air cleaner in vertical 
cross section. 

Fig. 5 is an exploded perspective view of the air cleaner. 

Fig. 6 is a bottom view of the pre-cleaner case. 

Fig. 7 is a plan view of a dust pan. 

Fig. 8 is a bottom view of the dust pan. 

1 - general-purpose internal combustion engine; 5 - cyclone-type pre-cleaner; 
SA -air cleaner case; 58 - dust pan; 53 - air guide duct; 56 - air inlet port; 57 -
grid; 6 - main air cleaner; 7 -muffler; 8, 9 - filter units; 10-air passing duct; 11 -
carburetor 

5 

Confidential 
AHPB006952 

AHGX 0006588 



 

 

 

 

 

 

 

 

 

 

EXHIBIT N 



' ·=--· . ... , ... 

,· 

. ' 

@ · 8 * Ｍｾ＠ ｾ＠ｾ＠ IT (J P) 

Ｎｾ｀ｾ＠ rm ｾＭＦｦＱｽＭｾｦＨａＩ＠ aBa2·-_ 126264 · 
@Int.CI." ｾｾｦＪｬ＠ ｾＪｴｬＶｾＨＱＹＸＷＩ＠ 6 ｾ＠ g· 8 
F 02 M 35/10 

. '5/08 
Z-6657-3G 
z·-77I3-3G · · 

ＮＡｾｊｩｦｩｦ［ｪＨＺ＠ ＪｾＺＺＺｦ＼Ｚ＠ ｾｾ＠ O)lt l Ｈｾ＠ 6 :A) -

z :-- ;;; :..-· (J) ｾｾｕＢｉｉ＠

｀ｾ＠ . lli ｉｉｂＶＰｾＲＶＴＲＰＰ＠

· @m ｾｭ＠ pg6oCI985)H1.!2s8 

@Je 00 ｾﾭ

®lli 1m A 
(ij){-\t ll A. 

ｾ＠ Ｍｾ＠ u ｾｾｭｾｾＱｔｾＴＱｾ＠ ｾｾｾｾＪｭｾｷｾｾｍｾ＠
ＪｅｂｴＺｴｩｩｦｦｩＪｾＺｩｴｾｾ＠ ｬＰｩ｜ｦＤｾＡＲｲＧｍｗｾｩＲ＠ ｔｾ＠ 111:1 ｾ＠
7rll± ｾ＠ -€t ttl 

.AI 

ＭｾｾＭｾｾＭＡＧＯｚＷｾｾＭｾＰａｃｾｾｾｾ｡＠

ＭＡＮｔｾ［ｴＷｾｾＭｾｾＭｾｾｊＮＨｙ［ｴＷＹｖＭｾ＠

ＭｾｾｯｾＭｑｾｄｅｾｾｾｾｾｾｦｴＭＡＮＴＬｾｾｾｾ＠

ｾｾＭｾｾﾷﾷｾｾＱＰ＿｡ＭｾｾｾＮｮＲｑ＠

ｬ｜ＱＦＮＡＺｾＴ＠ ＭＺＮｾｾＭＺＭＧＯ＠ ｾＭｾｾｾｩｬｩｩｬｬ［ｴＮＺＮＺＺＮﾷ｣Ｎ＼ｲｾｕＧｬ＠

" - --- ---

AHPB006961 
- - --- --

A. ｾＱＡＱＱＰＱｈＢｊ＠

Ill Jl:ll ..t 0) fqJfi ;}- If 

［ｦＺｾｉｊＱｊｉ［ｉ［ＷＢＱｊ＠ ;t 7 ｾ＠ IJ --/', J.-( '/:r.."f ｾ＠ IJ-

ｾｾｾｾ＠ •• ｾｾ＿ｾｾｾｫＬｚＧＯｕＧＯｾｾｾｾ＠

ｾＺｉＮｾｏｏＢｴＭＡＮｾＰＧＱＡＮＰｾＮ＠

lz.t lit* ｾ＠ fi iff 

ｾＭｾｾ･Ｎ＠ ＷＢｾ［ｴＷｾｾＭｾｾｾｾＭｾｾｾ＠

ｾｾｾ［ｊＴｙｾＷｾＹＭＫｾ］ＪｾＭｾｾｾｩ＠

ｾｌｾｚＷＱｾＭＫｾﾷｾｃｫｾｾｾｾｾｾＵＴ＠

- 2 0 s 8 ·9 "* ｾ＠ fll ｾｉｉﾫＩ＠ -c .t.> ｾ＠ • il: k 4 '/ ｾ＠ .-.:: 

rn ｾｾｾｍｾｾｾｩｾｾｾｍｵ＠

ＭｾｾｾＭＭｾｾｾＰｾＭＭｾＮＭＣＨｾｄｾＮ＠

(Y a fh: ｾｾ＠ n ｾＧ＠ ..t 7)<-'-' RJ ｾﾷ＠ * '* r -c I!! m ｾ｡＠ o .:. e: 

AHGX 0006597 



ｾＭｾｾｭｭｾｾｯｾｾｾｾｷｾｾｾｾｉｪｾｾﾭ

ｾＣｍｾｂｾＪｾｾｾｈｾｾｾｾｾｾｾ＼Ｎｭ＠

ｾＷｾｾＭｾＰｾｾｾｾｾｾｾｾｾｾａｭｭＰｾ＠

ｲ･ｾＮ＠ ｾｾｾｭｾｾｾｾＬｾｾｾｭｾｾｏＩｾｪｾ＠

ｾｾｾＦｾｾｾｾｾｯｾｲｯｭ･ｾｷＰﾮｾ＠

'fl. I) .. '*.*-liiJIB X :Y. fJ IJ - '1' 8 .1:. v: 4' .,. "1.V, ([) 

;l ｙＮＺ［ＭＷＺＮＮＭＺｊＮＡｭｾｬＧＩｴｾ＠ ＨｦｬＮＨＮｾｉＮ｜ｈｉｊｕＺＧｊｴｾＮＨＮＮ＠

ＪＪｾｮｾｾｾｭｾｫｾＶｾｾｾｦｴＪＧＰｾｾ＠

AHPB 006962 
. . 
ＭｾｾｏｴＬｄｒＶＲＭＱＲＶＲＶＴ＠ (2) 

Ill lUI II! ｾ＠ -t- M tR 't ｾ＠ t.:. biJ ｾ＠ ::f. a 
ＪｦｴｍｾﾷｾｨｾＭｾｾﾧｾｾｾＰｾｾＭ ｾｙＭ, '"\ . 

.f .x. v ,r ·"../ ,. .it ｾＡｉｉｩ＠ t: t:: .. ＮＺｾＭ -r "../ ::r.. 7 ｾ＠ •J - -t e. . . . . 
. . 
ｭＬｲｾｾｸＮＷ＿ｾｾｾＰａｃｾｾｾｾａｾｾｹｾ＠

ＷＹｙＭＭｔｾＮｾｲ･ＬｲｾｾｸＮＷｾＱｊＭＧＱＧＨ｛Ｉｾｯｾ＠

' ' 
ｾｾﾷﾷｾｶ＿Ｈ｛Ｉ＿ｾｾｾｾｾＭｾｅｾｾ･＠

.1 ｾＮＷＢＭ［＠ !-' 1- *- PJ "t" jj! im·"t -L. 

;l -( :/ .:J: 7 ｾＭ 1J - 7 0) !I 1) ·- 1' ｘＭｾ＠ j :1 ｾ＠ fZ) f!lfil . (2) i'ti m·. 

ｾｾｾｾｵ＼Ｂｴｾｾ･ｾｾｲｯｭｾｾｾｾＦｯｯ＠

ｾ＠ J!t* (., • 1; k * i' 7' v? 1;1: ｾ＠ I] :_ T X 'V j :i ｾ＠

ｾｒｾ･ｾｾｾｾｾｾＭｾｕｃｌＢｴＢＬ［ｯｯＭｦＢＮＮＯＺＺﾣＮＷｾ＠

ｶＭｾｾｾｾﾷﾷｾｾ＿ｏｊＬｲｾＪＭｴｾｾＭｾﾷｾ＠

ｾ＼ｾｾｾｾｾｾＪｾｾＢＮＮＯｾｾﾷｾｾｾｾﾷｾ＠

·· ｾＧｾｾｫＮｭｾｾＭｾｾｾｯｹＨ｛ＩｾｾｾｾＭｾ＠
ＮｭｭｾＮＡＬ＠ ·.: ｴﾷｾ＠ ＸﾷｾＮＡＺ＠ -r ｾ＠ b Q)'"f·ai ｾＮ＠

B • ft; '!II ＨＱＩＮｦｾ＠ 1i1t 

(!31 ｾＰ＠ ｾＮ＠ iJt 

P.rf.. IBiliii !..'; c1: ｾ＠ * ｾ＠ ilJJ 0) "Hi ff i:: "? "' -r lit '91 

ＱＢｾＮ＠

ｾ＠ 1181&.:$1.•-c ·J ::z ＭＨ
Ｐ

ｾＬＬ＠ -·,N· .. mmo.x ＺＮｾｶ＠

ＺＯｾｾｾｾｾｾｦｴＢｃｾｾＭｾＭＥﾷＡＱＰＡＱＪｾｾＨ｛Ｉ＠

..1:1/&;:l't. iiD-:Ii&::filb-tt"t'J!:f.!l.? ＺＮＭｾＮｔｾ＼ｦＡ＠

ﾷｾｾｾ＠ ｾｾｾＨＱＩｾＺｊｩｾｾｾｾｾｾｾｾｾｮｾｭ＠

ｓＡｉ｜ｾｅ＠ x ＺｉｊｾｾｊｾｾｨＮＢＡｴｲｾＮ＠

＿｜ｯｾＢｴＧｬｬＡＮｾｴＧＮＡＬＮ＠

ｾｾＦｾｾｊﾷｲｩﾷｾＭｾｾｾｾｾｾﾱＷｾＱＩＭｾ＠

; •J ::- • ｾ＠ : • • • • 

ａｾｾＭｾｾｦｴ＠ ... Ｑ［ｫｾｚＷｾｾＭｾｾ･ｴｺｾ＠

｢ＮｙＪｾｾｾｩｾｾＭｾｾｾﾷｾｶ＿ｃ｡ｾ＠

. . 
ＷｾｖＭＭｔＦＮＺｾｾﾷｾｾ｣ｾｾｭｾｾ＿ＢｴＧＭｾｾ＠

ｶｾｙｾｾｾｾ］ｾｾＭｾｨＮｾｾｾＮｑｾＭﾷｾ＠

.,. "'C""' -to 7 v? ｾ＠ Bt ｩｬｬＭｾ＠ h-!!. 1t k --t' -to 7" .., ? Cl) 

ＷｾＭｾｾｵＮ＠ ＴｙｾＭ［ｾｾｾＢｴＧｾｲ･ｾｾｾ＠

ｾｾｾｾｾｾＭｾｾｾｾＭｩＮＺｴＮｓＮＬｪＡＯｾＰｾｾｾ＠

ＮｦｬＮｾ＠ 7''1} .X 7 fJ 1} - 'f 2 o!:: J; 11 f/, ｾ＠ o 

0 • 

Ｌ［ｯＱａｙｾＷｾＱｊＭｾｬﾢｾＱｊＭＫｾＭｾＳｾＫ＠

- ａＭＪｾ＠ 3 • OJ 1m lifcrtiir ｾ＠ ［ｬｵｾ＠ .- <+: 3 & '-'=- J:. ? -c 

ｾＭｾｾｭｍｾｾｭｾｾｴＱＮ＠ .. ｾ＿Ｗｾｾ｣｡Ｐｑ＠
ｾｯｯｾｾｾＭｌｾｾＭｾＭｾｕｨＶｾｾｺＴｾｾ＠

• m $ .n ... · ·nni Sit:.x. ＧｩＬＩｾＨ＠ 4 ｾ＠ n ｍｦｾ＠ *'-.!! ｾ＠ '" Ｍｾ＠ 5 

ｾ＠ :f 
0 

_: ｾ＠ tl. ｾ＠ ｾ＠ n ﾷｯｾＮﾷ＠ S 1' ., Ｍｾ＠ 6 ｾＮＺＺ＠ J: ., -r .1U. ｾ＠ t1. 
.. 

Ｍ｣ｾﾷｯｾＮＮ＠ ｾ＠ •J ＭｲｬｲＭｾ＠ 3!1i.&;:lto=" 'J --rx-v; 

ｹｾｭｾｾＱＣｾＳｾｨＬｾｮｾｾｾﾷｾｾｳｯＡＺＺ＠ . . 

Ｍｾ＠ 3 ｐｊｾｉｭＺｉｅｾＺｨＮＭＱＱＮ＠

ＭｾｾｾｖＭＧＱＧｘｶｾＺＮＮＭｾｾｾｾＷｴｴＮﾷｾｾｾ＠

ｾｈｭｊＺｾｵ｡ｾｾＬｶＭＫＮｸｾｊＺＮｾｾｳｾｾｾ＠

n - ..1- ..... •, J Ｇｾ＠ L 1 n r_ .a- .A. • 

AHGX 0006598 



.. ·--
AHPB006963 __ _.../ 

Ｑｾｲｭｵｴｲ＠ s2:..12s2s4 c a) 
m Ill!. ｾ＠ tL ｾ＠ ｾﾷＭ ｾ＠ , t7 1J - -t T ·- .1. 3 11:1 ,or , ｾ＠ 0> :'i- t1. -r ｾ＠ q, ,. 7' 11 fl 'J - -t 7 ;_ .1. 1 71:t PH4 00 1 7 

.m 0 * tW if!il 1 a .1:: , .:e- OJ Jlil oo oHI''Ifl 1! 1 " c!: ｾ＠ , · ｾ＠ :fr r... , -t 0 P3' 1lll ill 1 1 , ｾ＠ iJ • :k Jli.l iWI :n e:: ｾ＠

ｾｩＡｦＮＮＮＮＧｴＧｬｲＧＭＵ＠ Ｊｩｦｩｦｬｾ＠ 1 3 'L ｾｭＺｐｾｭｳｴｾﾷａＮ＠ ＤＱ｜ｬｩｾｾｾ＠ f. 1 7z ＱＩｦＭＯＮｴｮＮＺｊＡｩｩｾＮｴｴｾ＠ rllilt t.:. 

tJ 1 a. ｾｱｭ｡ｾｮＭ .:OJ)dJ 1 a, ｾｬ［ｴ＠ .. 1<tiat ＧｩｾａｯＮｺ＠ ｡ｮｾｲｬｬｩ｡ｾｮＢｴｾﾷＱＮＱＮ＠ ＪｴｾＷＢＧｊ＠ ｾ＠ •J-

1'-!. 7'.•1 i 7_:?. •r- -t Ｒﾷｾ＼ＱＱ＠ at£"2: :11.1.1. 'll:.k lUria t T- '-1 1 0 rOll llii l1DJJ o r...-r :t:PJ , ＮＺ･ＭＮＺｾ［Ｚ＠ Dif 

ｾｾｾＱＴｾＮＱｦＧｾｾｄｬＴＬ＠ ｾｾｾｾｾｾｾｾＴ＠ ｾｾｾｾｾｾｴｴｌＹｾｔｾＦｗｭｾｾｾｾﾷｾｾ＠

0) ffil IJ J:. ｾ＠ ｾ＠ il Jm ｾ＠ tL ""C oS ｾ｢＠ 0:. OJ \Ui\ ｾ＠ Jlnf! 4 ; '. 

Ｐ＾ｾｾｾ［ＺｾＬ＠ ｩＺｴｾｾｅ･ｾｾｾｾｾｾｾｾｖｬ＠ ｾｕＱＱｊＭｾｊｲＭｾｊＷＰｊｉｊｊｊｃｔｾｗｾｾＮ＠ ｾ＠

Ｖｾ［ＧｴＭｴＮＭ｣ｩＦｴｬＭｌＫＭＱＧＷＧｶＺＺ＿＠ C ｡［ＧｊＨ｡｜ｩｂＡｾｴｩＮＭｌＮ＠ ｾｾｾｉＡｉｾｉＪｊｴｬｬｴｦＧｬ＠ ＹｾｾＩＮＬＢｴＧｦｲｊｩ･ＧＧＢＧﾷｾＮＬＮＨＺｴＭ 1 B 

ﾷｗＲＷＱｊｩＷｴＷＱｊＭｾＲｾＬ＠ ＹｾＬ｣ｾｾＢｴＧｾ＠ ＪｾｾｾｾｾＴｾｾ＿Ｍ｣ｾｾｾｦｦｩｒｾｨｾｾＭｌｾ＠

. ' 
ｾ＠ -c 7' IJ, IJ- 'tlf ...... "' 1 T c!: ＧＭＬｾＮＮＬＮＭＢＧ＠ 1 7 0.) - .:. o5:r.-"' ＧｉＧｾｾ＠ :1 1 8 ｬ［ｴＮｉｾｔ＠ ';/'f. :!Xci:)i'tJilt ｾ＠ tJ,, t-

ＮｍｄＢｦｏｩ｣［ＺｩｊＦｦｩｾｴｴＬｾｹＬＮ＠ ｾ＠ ... -::.-t 8 c!: .. -e-.ne, o.lfit.iplliJt!IJ:1n;.t: .. ｾｬｩＮｬＨｊ｛ａＮｩｩｊＮｲＳ＠ I 8, ?li-#; 

ｯ［ｾｾｾ［ＺＪｾｾｾｾｭｾｾｾｾｾＹ｣ＡＺｾｾｭ＠ ｾｭｷｾＮｮＭ｣ｾｾＭｾｏｊｾｾｾａ｡ｉ｡Ｌ＠ ｾｾﾭ

ｾｾｾＮｭｾＷＢｾｴＷﾥＭＭｴｾＭｾｾＷｴｴｮｾｾＴ＠ ｾｾｾａ｣ｺｳｾｾｱｾ｡ｾＮｷｴＮｾｾｾｾｾｾ＠

:1 ｾＮ＠ 7 ｾ＠ 1) - -r 1 0.)·-, I) - T..,. -"' 3 ＭＡｾｈｩｬｩｾ＠ J(2 A iUll B I 1;1:. ｾ＠ ;J. ＧＢｊｾ＠ :;1 I 8 ｾ＠ :r IJ ｾ＠ IJ - 7 

--- N ;fa ｾ［＠ 2 o ｾ＠ .i .lj ＢｩＭｾ＠ ｾﾷＮｴｩＮ＠ ｾ｡＾ｾ＠ IIi o 2 2 ｬＮｬｾＮＮ＠ 1f - ;;. 1 7 0.) r ｾ［Ｚ＠ M m: t., ｾ＠ c!: a-, ｊｩｩｩｩｃｾ＠ Sl\ l!.!l: i! :?' 

ＮｊＮＭｦＺＮｬＺｲＮＧＱｾｊＭｴＧｬｃｏｩｩｩｪｩｩＡｊＮＮＮ｛ｊｬＳｯ＠ ｾｩＡｴ｡Ｇｾ＠ ｾ＠ ｾＨＷ｡＠ ｾｩＡ［Ａ｡ＺｴｬＮＭＡＱＮ＠

ｾｾｘｾＱＸＰｾｾｾＲｾＰＢＧＱｊ＿ｾﾷｾｨＬｾ＠

ｨＶＰＢＧｾＷＱＭｾｄｾｨＭｌｾｾｅｾｾｾｾｾｾｾ＠

ＮＺｓｾ｣ＡＺｫｊＺｉｉｊｾＪｾｴｌＭｌＮ＠

ｾｾＬＬＮﾷＮｸｾｉｳｾｾｾｾｾｾＬｾｾｾｾｾ＠

Ｘｾｾｾｾｾｾｾ＿ｾｾｾｾｾｾＰｾＤｾＱＸ｡＠

ＱＮＱｱｵ｡ｾＺｴｌｾＮ＠ ［ＺＮｾｔｊｍｩｧｦＮＡｉ＠ a. ｬｴｬｬｩｊｩｩＡｾｓＡ｜ｊＦａ＠

｡Ｒｳ｣ＡＺｭ｡｣ｺＦｍｾｾｾｾ＿ｾｲａｾｯＮｬｾｾ＠

ｳｾＬｾｭ･ｯｺ･ｾｾｭｾ｡Ｚｮｯｾｾ｣ｏｊｮ＠

ｾ［Ｖ＼ｾＤ｜｜ｾａｏ＠ ｺﾷｓｬ［ＺＮＺｪｴｩｴｆｑｾｩａｴ＠ ｴｬＮｴｩｾｊ［＿＠ ｾ＠

ｉｴｾ＠ CDNFJDENTIA\ 

. . 
- lir iai: OJ ｾ＠ -; &.:: m Jill: C!: .tt. ｾ＠ 7 'J .x. 7 !I IJ - ·r z tt 

ＭｭｱＩｾＭｦｦｽｧｾ｣ｾｾｾｭｾｾｔｾｃＱＩｾｾ＿ｾ＠ .. 

ｾｾｾａｃＲＵｾｾＷＢｾｾｾＭＷｾＭｾｬＷｾｾ＠

ｾｾｾｾｑｾｾｾ･ｮｾ｡ｾｯｯｾＱＹＱ［Ｚｾ＿Ｍ｣ｾ＠

｡ＺｴｾＮＮｾｲｯｾｾｾｾｉｄｾａｓｾﾷｉｔｊｦｴｾﾷｾ｢ｾ＠

ｾｾｾｾｾｌ＠ .. ｾＮＱＮＱＭｲｩｾＱＸｾｾｾｾｦｦｬ｢＿ｾ＠

ｾＺｲＮｾｾＴｾｴｴＴＺＮＭＭｲｾｾｾＭｺ｡ｾｾ＿Ｍ｣ｭｭｾ＠

ｦｴＬｑＮＺｲＮｾＮＴｾｉｄｑｾｾｾｾｾＺｴｾｾｾｾＲ＠

AHGX 0006599 



--;1. ＲﾷＹＱＺｴＺｾｊｩｴ＠ )-.3 0 ｾｾ＠ .-r.:l' ＢＧＢｦｴ［ｾ＠ *" 3 

1 ｑＩｉｉｊＡｉｊｲｬｦｩｩＧﾷｾｭｩｾｮｾＮ＠ · 

fl. # .. 181 tJl 3 2 It ｾ＠ :r.. ., 1- , 3 3 ,:t:. 7 t:1 - ｾ＠ ｾ＠

a;<!> ... 

ｾｮ］＠ .: 0> ｾ＠ .st fl OJ ft!' .m ｾ＠ .., ｾＧ＠ -r·llt I!JI r ｾ＠ . 
ｾ｜＠ 'f ｾ＠ :.- vy co m.e (.;: J:. ｾ＠ Q $.1\ EE ｾ＼ｉｑＮ＠ Sti.fjf 1 

6 .. ｾＭｴｾＮ［＿｣｡ｍﾣｾｾｾＺｾＴｾｭＮｾ＠

. ' 
ｾＺｲＮＮＷｾｾＭｾＲＰｊｾｾｮａｄＲＵｾｾＷｾ＿ｾ＠

ｾ＠ ..,. 'r - , 1 , 11.) ｾ＠ ｾﾷ･ｾｾ＠ 1 1 I ｾ［ＺＧ＠ -t Q) t.l'* 1i Jlil &;: · 

ﾷﾷａｾ＠ .. ｾｏｏｾｾｾｾｬﾷＹｾｾｾｾｾｾｾＴｌＦ＠

ｦｴＭ＿＿ＬｾＱＭｾｾｬﾷ｡ｾｾｾｾｾｾＮＬＬ＠ ... ｾｾ＠

ｬｂｾｾｾｍｾｾﾷｾｾｯｾｾｭｾｾＮｾＭｾｾ＠

ｾＰｾｾｾＭＭｾｾｾｾｾＰＭｾｾｓＣｦｦ｢ｨｾＮ＠

ＭｾｾｾﾥＬｾａｾｴＸｾｾｾｾｾ＠ .. ｾｾＪｾｾｾ＠

ＱＹｦＧＮｬＩｾｾｾｪｧＬｾｾＭ＿ｾｾｾＬＬｾｾｾﾭ

,. 1 7 ｾ＠ II& 51 ｾ＠ tt... '- :1HUIJ!I ｴｾｕＮｴ＠ co') J!l ｾ＠ 1:1: ?' 
' . 

ｾｾｾＭｾｾＢＧｾｾｬＭＸｾｾＷＰｾ＠ .. ａｗ＿ｾＭﾷ＠

'j- :r. ..... ｾ＠ ｾＭ .. g· • 1 0 ｾ＠ .(3-lti:,; ··., >£-'!!:: ｾ＠ '"C ｾ＠ .. • 

"'" 7' vII C a "t!'!:E.Iilt ｾＧｬＡＬＭ［ＮＮ＠ in. a'Sif. ｏｊｾ＠ fiJ .H:. .'-'=})\If: 

ｾｾＭｾｐＬ＼Ｎ＠ ｾｾｾｾｾｾｾｷＮｾｾｾｾｾ＠

-t:r. "'J :.-- f- 9. ｴﾷＰＧＰｩｩｩｾﾷｏｊﾷｩｬｴｩｴｾ＼ｩｴｬｦｩｬＱＮＬ＠

Ｍ｣ＭｴｾｭｭｾｾＪｌｾﾷｾｾ［ＰＬＬＭﾷｾＥ＠

v .J ::..- l- 9 • 1 0 0· ｴｩｕｾ＠ if! .m ｾＭｬ［ｊﾷ＠ 1m .!:: Vt' .. "t ti 

ｾＵｾｾｾｽＱＱｾｾＭﾷＦﾷｾｾＪＢｴｾｾＭＮＡＺＺｾｾｾ＠

.. ｾｴｬﾢＮ＠

c. ｾｍｩＺｄｾﾭ

ｾｾＰＭＭｾｾｊＺＮｾｉＡｊｩｩｾｾｾｩｾ＠ .. ＪﾷｾＧＭＧ］＠

·.I:; tL 'f' • ? 'IJ - -T :r. "" 1- "./ .. ｾ＠ 4R Wit, f.: J. -1 !/ :r. . 

. ·.;? •J -7.!:: .. lt;e'..f ｾＺｲＮｔ＿＠ •J ＭＭｴ｡ｩａＮｏｾ［ＺＮ［Ｆ＠

. . il ｾ＠ .tz::ll·7 11 :.., , 9 - T .!:: • lil!IB J. ｾ＠ "./ :r. 7 , 

ＹＭＭｔｾｾｃＦ［Ｚｑｾｍ･ＪｴＬＭ｣ｾｾｾｦｴＭＡＮ＠ .... -t 

t • h L ｾＭ I.A ...!. .... C::r ｾ＠ •• •• _. ,. ,_ .- - - • ｾ＠ t 

AHPB006964 

ｾＧｾｉｊｄ＠ ＶＲＭＱｾＶＲＶＢＴ＠ (4) 

" .. ,q .,; 1 a. 0 F'i t! ｾ＠ Ｔｾ＠ *? ? -c m a a 2 s ｾ＠ ｾ＠ Ｇｾ＠ . . . 

ｾａＮｃＲＮＦｾｾｾｾＱｂｲｾＮｾＮｾｾＦｾｾＰｾ＠

m i!X c z ｡Ｎｾ＠ ｾ＠ m ｾ＠ ｾ＠ n: t.! a t.t tl c· OJ ｡ｴｴｾｾ＠ ｾｈｉｊ＠ v: 
t! Si\'l!R A o z 5 c;: r&·lr' i! t tt. ｩｳｾ＠ n ｾ［ｴﾷｴＮｾＺ＠ lr'. 

ＭｾｾｾｾｾｾｾｖＱＹＭｾｾｾｾＩＱｾｾﾭ

ｾｾ［ＴｾｘＷＱｾｾＷＱｾﾷｾｾｾｾＳｾｾｾ＠

ａｌＭｾｾｾＡｉｉｊＧＧｊＭＭｴｸｌＭＱＭｾｾ＠ 1 o .. ＦｴｾｬｴＮｉｗＧ＠

ｾＭＫｸｾｊＮｾ｟ｬＭＹｾｾｾｾＮＬｾ］ｾｾ｡ｾ｡ｫｪＮ＠

ＮｭｾｾｦＭｾｾｾａｌ＠ .. ｾｾｾﾷｾｾｸｾｍＴｅｾ＠

.,'"l:4'--1-"fv1 C a ＧＺＺｩｊｴｊﾷｾｾＭＮ＠

ｾｾｾﾷｾｾｾｾ｣｡ｾｾｳｾｴｴｌｫｑｾｾＮ＠

ｩｩｩｾＰｊ［Ｗ＠ l\:::1:r. 7·1- 3.2 ｅＱｽｾＭ｣ＦｾｬＺＮｬＺｦＧＢＧｴｬＮ＠

ｾｾｮｾｾｌｾｾｾＭｾｾＰｭｾｾｾｾｾｾﾭ

ｾｫＣｾｾｗｊｬｾｾＮＭ｣ｸｾｾｙＪＪｅｾｾａ＠

:r.' '1·, 1) - T ｾ＠ = ｾｆＮｴＮ＠ ＭＭＮＮｾ＠ tL ｾﾷ＠ ｾ＠ c. ｾ＠ :tt IJ' j. -f 

ｾｾＷＱｖｾｾｾＰＧｖｾＫｾｶＮｊＮＺＮＭＧｉＭＢＰｦＳｕｴ＠

.. 
ｊＧＮＯｦＧＮｬＩﾧｾｾｾＣｾｦｴｾｾＧｾＰｾｭｾｾｭｾ＠

lfi ｬｩｄＧｾ＠ !Jt*'"t 0 ｾ＠ c!: tJ<""l! i . -·1J.:} ... 7' ""? ｾｩＢ＠ ljij 

ｾｾｖＭＫｸｾｊｾｉＭＰｭｾｾｾｾｧｾｾｾｾｾ＠

llf Jit 0 !It 7:. c;: ｾ＠ ｾＮＬ＠ 4J !it lilfil ii- " 0 ｾ＠ 1ta lt "' 0 ,; IS 

ｾＭｾＨｾｾｾｾＣｾｩＭｾＰｾＭｾｾｾＭｌｾｾ＠

ｾｾｾＭＫｾｶｊｾｾｊ［ｴｾｾｶｾＰｊｉＮｾｾ＠

ＫｾＬＰｭｾｾｾ｡ｾｾｾｾ＼ｾｾｾｾｾｾｾＮ＠ . . 

oL • 

4. lml11ft'Dfii ｊｬｬｦｬ｟ｬｩＡＮｾ＠

ｾｾｾＪＭｾＰｾｾｦｬﾷＭｾＶＰｾＮｾｾｾｾ＠

AHGX 0006600 



.. 

. . 
ｲ＿ｾｖＭｾｾｾｾＵｾｾｭＴｾｾｭＳＰＰｎＭｎ＠

i'fi ｾ［｡Ｍ［＠ :r. 7 Ｎｾ＠ ··J - 74'.>' J:·v: ｾ＠ 1' i v.? OJ..:.fti!O) 

ｾ＠ !TriliiOO ｾｩｦ＾ＭＡＮ＠ •. 

C S "' ·:t- + "f V 9 , J ''' J -i !.f ｾ＠ 7 ｾ＠ IJ - 7 , 
. . . 

4 "·II&SU& l:.L-"C o.>l!&31\:r.IV:r., 9, 1 D ·•• ｾ＠ 11 

- ｾ＠ .::r: v J :..- t- .!:.: L "C 0 fliJ • ｾｾﾷｉｊＮＡｊ＠ ｾ＠ •J - 7 .1: v ;1. 

!.f r ' 1 3 I "' A CJ ' J 4 I "' ib .0 ' .· ·2 7 ••• 7 C 

- ｾＭｾＭ 2 8 ... .., ;:..<-J- ..... ;1'.1-

ｾ＠ ONFIOENTIAL 

11111 

1 

'--

r 

AHPB006965 

AHGX 0006601 



. •· 
·n:rn1nrJ s2-12s2s4 < e > 

r . 

AHPB 006966 ____ , __ / 

AHGX 0006602 



Confidential 

(19) Japanese Patent Office (JP) 
(12) Official Gazette for Unexamined Patent 

Application Publications (A) 

(11) Unexamined Patent Application Publication 
(KokaJj 862-126264 

(43) Publication Date: June 8, 1987 

. (51) Int. Cl.4 

F02M 35/10 
5/08 

ID Number Internal Office No. f1 
Z-6657-3G 
Z-7713-3G 

Request for Examination: not yet submitted Number of 
Inventions: 1 

Total number of pages in the original: 6 
(54) Title of the Invention: INTAKE SYSTEM OF ENGINE 

(21) Application No. 860-264200 

(22) Filing Date: November 25, 1985 

((74) Agent: Takeshi Ochiai, Patent Attorney, 
and others 

(72) Inventor: Mutsumi TERASA W A 
Honda R&D Co., Ltd. 
1-4-1, Chuo Wako-shi, Saitama Prefecture 

(71) Applicant: Honda Motor Co., Ltd 
2-1-1, Minami-Aoyama, Minato-ku, Tokyo 

PATENT ｓｐｅｃｉｆｉｃａｔｉｾ＠ 0 N F I 0 E NTI f.\L 
1. Title of the Invention: Intake System of Engine 

2. Claims: 
An intake system of engine comprising: a main air cleaner that stores a cleaner element, a 
pre-air cleaner connected to the intake ofthe main air cleaner, and a carburetor that is 
connected to the outlet of the main air cleaner via an air flow duct, wherein a float 
chamber of the carburetor and the intake air flow duct are interconnected via an inner 
vent. 

3. Detailed Description of the Invention 

A. Object of the Invention 
(1) Field.ofthe Invention 

The present invention relates to an iritake system of an engine equipped with a pre-air 
cleaner, a main air cleaner, and a carburetor. 

(2) Description of the Prior Art 

Devices in which intake air passes through two cleaning stages with preliminary cleaning 
in a pre-cleaner and subsequent cleaning in the main air cleaner are known in the art (see, 
e.g., Japanese Examiner Patent Application Publication [Kokoku] 854-20689). Inner-vent 
type carburetors are also known in the art (see, e.g., Kokoku 838-24312). 
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(3) Problems to be Solved by the Present Invention 

In a majority of cases, industrial machines used in agriculture, construction, etc., operate 
in contaminated, dirty, and dusty environments. Therefore, a general-pwpose engine that 
is normally used as a power source for such machinery is subject not only to fast clogging 
of an air cleaner used for cleaning the intake air, but also to a decrease in air intake 
efficiency caused by the clogged air cleaner and to an unfavorable influence on the air-
fuel ratio of a mixture produced in a carburetor of an air-intake type. Also, the blocked air 
cleaner becomes a source of engine malfunction and thus requires more frequent 
maintenance ofthe carburetor. 

In view of the above, it is an object of the present invention to provide an air intake 
system for an engine that is simple in construction, stable in operation, is characterized by 
reduced clogging of the cleaning element of the main cleaner, has a wider range of 
practical applications, has a carburetor that is to a lesser degree subject to the influence of 
the clogged air cleaner, and does not require frequent maintenance for the main air 
cleaner and the carburetor. 

B.- Description of the InventiG{J N F ( 0 EN Tl A L 
(1) Structure 

The above object is accomplished by means of the present invention that relates to an 
intake system of an engine that is comprised of a main air cleaner that stores a cleaner 
element, a pre-air cleaner connected to the intake of the main air cleaner, and a carburetor 
that is connected to the outlet ofthe main air cleaner via an air flow duct, wherein a float 
chamber of the carburetor and the air flow duct are interconnected by an inner vent. 

(2) Action 

External air that contains foreign particles such as dust, sand, etc., is sucked by a cyclone 
action into a pre-cleaner for a first-stage cleaning, is then guided through a cleaning 
element of the main air cleaner for a second-stage cleaning, and is then sent via an intake 
duct to a carburetor. Via an inner vent, the float chamber of the carburetor is connected to 
the aforementioned intake duct, so that even if the aforementioned cleaner element is 
clogged, this will not affect the air-fuel ratio of the fuel-air mixture formed in the 
carburetor. 

(3) Application Examples 

The invention will be further ､ｾ｣ｲｩ｢･､＠ by way of a practical example with reference to 
the accompanying drawings. 

Fig. 1 is a general view of a general-purpose engine with a recoil starter. A fuel tank T is 
installed on one side-ofthe upper part of this engine E, while an air intake system In and 
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an exhaust system Ex are installed parallel to each other on the other side of the engine 
upper part. 

The air intake ｳｹｳｴ･ｭｾ＠ will now be described with reference to Figs. :C{J N Fl 0 ENTIAL 
The upstream end of the air intake system In is connected to an air cleaner Ac, and a 
carburetor Ca is installed between the air cleaner Ac and the intake port of the engine E. 

The air cleaner Ac consists of a main cleaner 1 and a pre-cleaner 2 connected to the 
intake side of the main air cleaner 1. 

A cleaner case 3 of the main air cleaner 1 is hermetically sealed with a cover 32 that 
covers the open side of a case body 31. The cleaner case 3 is installed above an intake 
duct, i.e., above an intake elbow 4 connected to the intake side of the carburetor Ca. The 
cleaner case is supported by a bolt 5 inserted into the aforementioned intake elbow and is 
fixed by a nut 6 screwed onto the end of the bolt 5. The cleaner case 3 accommodates a 
cleaner element assembly 7 that is secured in the cleaner case 3 by a nut 8 screwed onto 
the aforementioned bolt 5. 

The cleaner element assembly 7 is composed of an outer hollow tubular cleaner element 
10 made from a urethane foam and an inner hollow tubular element 9 made from a 
filtering paper onto which the outer element 1 0 is fitted. The upper and lower ends of the 
tubular elements are closed with upper and lower end plates 11 and 12, respectively. The 
aforementioned cleaner element assembly unit 7 divides the interior of the cleaner case 3 
into an unclean air chamber 13 that is located on the outer side of the assembly and a 
clean air chamber 14 that is located on the inner side of the assembly. In its outer 
ｰ･ｲｩｰｾ･ｲ｡ｬ＠ wall, the unclean air chamber 13 has an inlet opening 131. and the below-
described pre-cleaner 2 is connected to this opening. On the other hand, the outlet 
opening 141 of the aforementioned clean air chamber 14 is connected to the open upper 
end of the intake elbow 4t while the lower end of the intake elbow 4 is connected to the 
carburetor Ca that communicates with the intake port of the engine E via an intake tube 
16. 

The pre-cleaner 2 is made in the form of a cyclone system and consists of a pre-cleaner 
case 17, a dust pan 18 connected to the open lower end of the case 17t and an air spinning 
guide member 19located in the interface area between the case 17 and the dust pan 18. 
The aforementioned pre-cleaner case 17 is secured to one side of the cleaner case 3 of the 
main air cleaner 1 by screws 20, and the outlet port 22 of the pre-cleaner case 17 is 
connected to the aforementioned inlet opening 131 of the main air cleaner 1. The pre-
cleaner case 17 has a cylindrical portion 171. and an air intake duct 17 2, which has at its 
lower end a downward open intake port 23, is integrally attached to the cylindrical 
portion 171 in a tangential direction of the latter. The lower end of the pre-cleaner case 
17 also has an open lower end for telescopic engagement with the aforementioned air 
spinning guide member 19 that can be removeably fit onto it from below. The 
aforementioned dust pan 18 is rigidly attached by screws 24 to the lower end of the pre-
cleaner 17 so that it secures the air spinning guide member 19. The dust pan 18 has a 
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basket-like shape and is provided with an air inlet channell81 that is made integrally 
therewith and extends in a tangential sidewise direction. The air inlet channel18t has an 
air-inlet opening 25. When the dust pan 18 is secured to the lower end of the pre-cleaner 
case 17, the aforementioned dust pan is connected to the air intake duct 172. 

The dust pan 18 has at its bottom several dust unloading ports 26 intended for unloading 
dust, or other foreign particles that have precipitated from the air in the dust pan 18. As 
shown in, Figs. 2 and 3, the dust unloading openings 26 are formed by cutting two slits 
into the walls of the dust pan 18 and by surrounding these slits with inner pockets. 

Attached to the upper end of the dust pan 18 is a hollow cylindrical separation wa11182 
that is suspended downward so that it surrounds the outer periphery of the dust pan 18. 
The cylindrical separation wall182 extends downward so that it separates the air-inlet 
opening 25 from the dust unloading ports 26 whereby the particles of dust or other 
foreign matter unloaded from the dust unloading ports 26 will not be sucked back into the 
air-inlet opening. 

The aforementioned air spinning guide member 19 installed between the pre-cleaner case 
17 and the dust pan 18 consists of a hollow cylindrical portion 192 and several guide 
vanes 191 that are attached to the periphery of the cylindrical portion 192. The guide 
vanes 191 impart a spinning motion to the flow of air admitted to the pre-cleaner case 17 
and at the same time direct the air into the dust pan 18. 

The pre-cleaner 2 that has the above-described structure operates on the principle of a 
conventional cyclone system. Intake air that entered the pre-cleaner case 17 via the air-
inlet opening 25 is spun by the air spinning guide member 19 while it is guided to the 
dust pan 18. During this action, dust particles or. other foreign matter are separated from 
the air by centrifugal force, move downward alop.g the inner wall of the dust pan 18, and 
are discharged to the outside via the dust unloading ports 26. 

The carburetor Ca is constructed as an inner vent system. More specifically, the interior 
of its float chamber 27 and the aforementioned intake elbow 4 are interconnected via an 
inner vent 28, so that the negative intake pressure inside the intake elbow 4 is balanced 
with the pressure in the float chamber via the inner vent 28. A fuel container 29 that 
defines the float chamber 27 is attached to the open lower end of a carburetor housing 31 
by a bolt 30. 

In ｴｾ･＠ drawings, reference numeral32 designates a jet, and reference nume@OO Fl 0 ENT\AL 
des1gnates a float. 

The device according to the above-described embodiment operates as follows. 

When an engine runs and induces negative air intake pressure that penetrates into the 
main cleaner 1 via the intake tube 16, carburetor Ca, and the intake elbow 4, the external 
air is sucked through the air-inlet opening 25 of the pre-cleaner 2 to the cylindrical 
portion 17t ofthe pre-cleaner case 17 and to the air spinning guide member 19 that is 
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arranged tangentially to the cylindrical portion 17t, where it is spoo and guided as a 
vortex flow to the dust pan 18. Under the effect of the aforementioned cyclone action, the 
particles of dust or other foreign matter are separated from the flow of air. Thus, a first 
cleaning stage is accomplished. The air accumulated in the dust pan 18 lifts up, is sucked 
into the pre-:eleaner case 17 via the cylindrical portion 192 ofthe air spinning guide 
member 19, and the separated particles of dust and other foreign matter move along the 
inner wall of the dust pan 18 and are discharged to the outside through the dust unloading 
ports 26. Since in this case the air-inlet opening 25 is isolated from the dust unloading 
ports 26 by the separation wall !82, the separated dust particles that are discharged cannot 
return to the air-inlet opening 25. 

The intake air that was subject to the first stage of cleaning and sucked into the pre-
cleaner case 17 flows into the unclean air chamber 13 ofthe maiD. air cleaner 1, is subject 
-to second-stage cleaning by passing through the outer hollow tubular cleaner element 10 
and the inner cleaner element 19, and enters the carburetor Cavia the clean air chamber 
14 and its intake elbow 4. 

As usual, the air that entered the carburetor Ca is sucked up via the jet 32 and is mixed 
with the fuel to form an appropriate air-fuel mixture that is directed to the engine body E 
via the intake tube 16. However, since the interior of the float chamber 27 is connected to 
the intake elbow 4 through the air vent 28, the air/fuel ratio of the mixture formed in the 
carburetor Ca will not be affected even if the cleaner elements 9 and 10 are clogged. This 
feature ensures continuous operation of the air cleaner even when the accumulation of 
dust on the inner and outer cleaner elements 9 and 120 increases resistance to the passage 
of air through these_ elements. As a result, it becomes possible to broaden the scope of 
practical application ofthe engine. 

C. Effects of the Invention 

It has been shown above that in the engine of the invention an intake system ofthe engine 
consists of a main air cleaner that stores a cleaner element, a pre-air cleaner connected to 
the intake of the main air cleaner, and a carburetor that is connected to the outlet of the 
main air cleaner via an air flow duct, wherein a float chamber of the carburetor and the 
intake air flow duct are connected by an inner vent. Such a construction makes it possible 
to subject the air that was pre-cleaned in the first cleaning stage in the pre-cleaner to the 
secondary cleaning in the main cleaner, to increase the scope of applications of the 
engine irrespective of gradual clogging of the cleaning elements of the main cleaner with 
decrease in air passage capacity through these elements, and to reduce the effect of 
clogging of the cleaner element on the air/fuel ratio in the air/fuel mixture of the 
carburetor. As a result, the cleaner elements and the carburetor need less frequent 
maintenance, and the engine may operate with improved stability. 

4. Brief Description of the Drawin£ 0 N F I 0 ENTI AL 
The device according to an embodiment of the invention is shown in the accompanying 
drawings, where Fig. 1 is a general three-dimensional view of the engine that 
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incorporates the device of the invention; Fig. 2 is a cross section of the pre-cleaner along 
the line TI-ll of Fig. 2 shown on a larger scale; and Fig. 3 is a sectional view of an air 
cleaner along the line m-m of Fig. 2. Fig. 4 is a partially sectioned view of the air 
cleaner and the carburetor along the line IV-IV of Fig. 3. 

Reference Numerals Used in the Specification 

Ca - carburetor; 1 -main air cleaner; 4- intake elbow used as an intake duct; 9, 10 -
cleaner elements; 131 - inlet opening; 141 - outlet opening; 27- float chamber; 28- inner 
ｶ･ｮｾ＠

Applicant: Honda Motor Co., ｌｴｾ＠ Q N F I 0 E NTI AL 
Agent: Takeshi Ochiai 
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